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SEQUENCE LISTING 
<110> SmithKline Beecham Biologicals S.A. 
<120> Novel compounds 

<130> BM45330 
<160> 9 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 2769 
<212> DNA 
<213> Bacteria 



c400> 1 



atgagatctt 


ctttccggtt 


gaagccgatt 


tgtttttatc 


ttatgggtgt 


tatgctatat 


60 


catcatagtt 


atgccgaaga 


tgcagggcgc 


gcgggcagcg 


aggcgcagat 


acaggttttg 


120 


gaagatgtgc 


acgtcaaggc 


gaagcgcgta 


ccgaaagaca 


aaaaagtgtt 


taccgatgcg 


180 


cgtgccgtat 


cgacccgtca 


ggatatattc 


aaatccagcg 


aaaacctcga 


caacatcgta 


240 


cgcagcatcc 


ccggtgcgtt 


tacacagcaa 


gataaaagct 


cgggcattgt 


gtctttgaat 


300 


attcgcggcg 


acagcgggtt 


cgggcgggtc 


aatacgatgg 


tggacggcat 


cacgcagacc 


360 


ttttattcga 


cttctaccga 


tgcgggcagg 


gcaggcggtt 


catctcaatt 


cggtgcatct 


420 


gtcgacagca 


attttattgc 


cggactggat 


gtcgtcaaag 


gcagcttcag 


cggctcggca 


480 


ggcatcaaca 


gccttgccgg 


ttcggcgaat 


ctgcggactt 


taggcgtgga 


tgacgtcgtt 


540 


cagggcaata 


atacctacgg 


cctgctgcta 


aaaggtctga 


ccggcaccaa 


ttcaaccaaa 


600 


ggtaatgcga 


tggcggcgat 


aggtgcgcgc 


aaatggctgg 


aaagcggagc 


atctgtcggt 


660 


gtgctttacg 


ggcacagcag 


gcgcacgtgg 


gcgcaaaatt 


accgcgtggg 


cggcggcggg 


720 


cagcacatcg 


gaaattttgg 


cgcggaatat 


ctggaacggc 


gcaaacagcg 


atattttgta 


780 


caagaaggcg 


ggttgaaatt 


caattccaac 


agcggaaaat 


gggagcggga 


tttccaaagg 


840 


ccgtactgga 


aaaccaagtg 


gtatcaaaaa 


tacaatgacc 


cccaagaact 


gcaaaaatac 


900 


at cgaaggtc 


atgacaaaag 


ctggcgggaa 


aacctggcgc 


cgcaatacga 


catcaccccc 


960 


atcgatccgt 


ccagcctgaa 


gcagcagtcg 


gcaggcaatc 


tgtttaaatt 


ggaatacgac 


1020 
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ggcgtattca ataaatacac ggcgcaattt cgcgatttaa acaccaaaat cggcagccgc 1080 

aaaatcatca accgcaatta tcaattcaat tacggtttat ctttaaactc atatgccaac 1140 

ctcaatccga ccgcagccta caattcgggc aggcagaaat atccgaaagg gtcgaagttt 1200 

acaggctggg ggcttttaaa agattttgaa acctacaaca acgcgaaaat cctcgacctc 1260 

aacaacaccg ccaccttccg gctgccccgc gaaaccgagt tgcaaaccac tttgggcttc 1320 

aattatttoc acaacgaata cggcaaaaac cgctttcctg aagaattggg gctgtttttc 1380 

gacggtccgg atcaggacaa cgggctttat tcctatttgg ggcggtttaa gggcgataaa 1440 

gggctgctgc cccaaaaatc aaccatcgtc caaccggccg gcagccaata tttcaacacg 1500 

ttctacttcg atgccgcgct caaaaaagac atttaccgct taaactacag caccaatacc 1560 

gtcggctacc gtttcggcgg cgaatatacg ggctattacg gctcggatga cgaatttaag 1620 

cgggcattcg gagaaaactc gccgacatac aagaaacatt gcaaccagag ctgcggaatt 1680 

tatgaacccg tattgaaaaa atacggcaaa aagcgcgcca acaaccattc ggtcagcatt 1740 

Q agtgcggact tcggcgatta tttcatgccg ttcgccagct attcgcgcac acaccgtatg 1800 

y** s cccaacatcc aagaaatgta tttttcccaa atcggcgact ccggcgttca caccgcctta 1860 

aaaccagagc gcgcaaacac ttggcaattt ggcttcaata cctataaaaa aggattgtta 1920 

fy aaacaagatg atacattagg attaaaactg gtcggctacc gcagccgcat cgacaactac 198 0 

yp atccacaacg tttacgggaa atggtgggat ttgaacggga atattccgag ctgggtcagc 2040 

;Jl agcaccgggc ttgcctacac catccaacac cgcaatttca aagacaaagt acacaaacac 2100 

* ggttttgagt tggagctgaa ttacgattat gggcgttttt tcaccaacc.t ttcttacgcc 2160 

Q tatcaaaaaa gcacgcaacc gaccaacttc agcgatgcga gcgaatcgcc caacaatgcg 2220 

CP tccaaagaag accaactcaa acaaggttat gggttgagca gggtttccgc cctgccgcga 2280 

gattacggac gtttggaagt cggtacgcgc tggttgggca acaaactgac tttgggcggc 234 0 

^ gcgatgcgct atttcggcaa gagcatccgc gcgacggctg aagaacgcta tatcgacggc 2400 

accaacgggg gaaataccag caatgtccgg caactgggca agcgttccat caaacaaacc 24 60 

gaaacccttg cccgccagcc tttgattttt gatttttacg ccgcttacga gccgaagaaa 2520 

aaccttattt tccgcgccga agtcaaaaat ctgttcgaca ggcgttatat cgatccgctc 2580 

gatgcgggca atgatgcggc aacgcagcgt tattacagtt cgttcgaccc gaaagacaag 2640 

gacgaagaag taacgtgtaa tgctgataaa acgttgtgca acggcaaata cggcggcaca 2700 

agcaaaagcg tattgaccaa ttttgcacgc ggacgcacct ttttgataac gatgagctac 2760 

aagttttaa 2769 



<210> 2 
<211> 922 
<212> PRT 
<213> Bacteria 



<400> 2 

Met Arg Ser Ser Phe Arg Leu Lys 

1 5 
Val Met Leu Tyr His His Ser Tyr 
20 



Pro lie Cys Phe Tyr Leu Met Gly 

10 15 
Ala Glu Asp Ala Gly Arg Ala Gly 
25 30 
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Ser Glu Ala Gin 
35 

Arg Val Pro Lys 
50 

Thr Arg Gin Asp 

65 

Arg Ser lie Pro 

Val Ser Leu Asn 
100 

Met Val Asp Gly 
115 

Gly Arg Ala Gly 
130 

Phe lie Ala Gly 
145 

Gly lie Asn Ser 

Asp Asp Val Val 
180 

Leu Thr Gly Thr 
195 

Ala Arg Lys Trp 
210 

His Ser Arg Arg 
225 

Gin His He Gly 

Arg Tyr Phe Val 
260 

Lys Trp Glu Arg 
275 

Gin Lys Tyr Asn 
290 

Asp Lys Ser Trp 
305 

He Asp Pro Ser 

Leu Glu Tyr Asp 
340 

Leu Asn Thr Lys 



He Gin Val Leu 
40 

Asp Lys Lys Val 
55 

He Phe Lys Ser 
70 

Gly Ala Phe Thr 
85 

He Arg Gly Asp 

He Thr Gin Thr 
120 

Gly Ser Ser Gin 
135 

Leu Asp Val Val 
150 

Leu Ala Gly Ser 
165 

Gin Gly Asn Asn 

Asn Ser Thr Lys 
200 

Leu Glu Ser Gly 
215 

Thr Trp Ala Gin 
230 

Asn Phe Gly Ala 
245 

Gin Glu Gly Gly 

Asp Phe Gin Arg 
280 

Asp Pro Gin Glu 
295 

Arg Glu Asn Leu 
310 

Ser Leu Lys Gin 
325 

Gly Val Phe Asn 
He Gly Ser Arg 



Glu Asp Val His 

Phe Thr Asp Ala 
60 

Ser Glu Asn Leu 
75 

Gin Gin Asp Lys 
90 

Ser Gly Phe Gly 
105 

Phe Tyr Ser Thr 

Phe Gly Ala Ser 
140 

Lys Gly Ser Phe 
155 

Ala Asn Leu Arg 
170 

Thr Tyr Gly Leu 
185 

Gly Asn Ala Met 

Ala Ser Val Gly 
220 

Asn Tyr Arg Val 
235 

Glu Tyr Leu Glu 
250 

Leu Lys Phe Asn 
265 

Pro Tyr Trp Lys 

Leu Gin Lys Tyr 
300 

Ala Pro Gin Tyr 
315 

Gin Ser Ala Gly 
330 

Lys Tyr Thr Ala 
34S 

Lys He He Asn 



Val Lys Ala Lys 
45 

Arg Ala Val Ser 

Asp Asn He Val 
80 

Ser Ser Gly He 
95 

Arg Val Asn Thr 
110 

Ser Thr Asp Ala 
125 

Val Asp Ser Asn 

Ser Gly Ser Ala 
160 

Thr Leu Gly Val 
175 

Leu Leu Lys Gly 
190 

Ala Ala He Gly 
205 

Val Leu Tyr Gly 

Gly Gly Gly Gly 
240 

Arg Arg Lys Gin 
255 

Ser Asn Ser Gly 
270 

Thr Lys Trp Tyr 
285 

He Glu Gly His 

Asp He Thr Pro 
320 

Asn Leu Phe Lys 
335 

Gin Phe Arg Asp 
350 

Arg Asn Tyr Gin 
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355 

Phe Asn Tyr Gly 
370 

Ala Ala Tyr Asn 
385 

Thr Gly Trp Gly 

lie Leu Asp Leu 
420 

Glu Leu Gin Thr 
435 

Lys Asn Arg Phe 
450 

Gin Asp Asn Gly 
465 

Gly Leu Leu Pro 

Tyr Phe Asn Thr 
500 

Arg Leu Asn Tyr 
515 

Tyr Thr Gly Tyr 
530 

Glu Asn Ser Pro 
545 

Tyr Glu Pro Val 

Ser Val Ser lie 
580 

Ser Tyr Ser Arg 
595 

Ser Gin lie Gly 
610 

Ala Asn Thr Trp 
625 

Lys Gin Asp Asp 

lie Asp Asn Tyr 
660 

Gly Asn lie Pro 
675 



360 

Leu Ser Leu Asn 
375 

Ser Gly Arg Gin 
390 

Leu Leu Lys Asp 
405 

Asn Asn Thr Ala 

Thr Leu Gly Phe 
440 

Pro Glu Glu Leu 
455 

Leu Tyr Ser Tyr 
470 

Gin Lys Ser Thr 
485 

Phe Tyr Phe Asp 

Ser Thr Asn Thr 
520 

Tyr Gly Ser Asp 
535 

Thr Tyr Lys Lys 
550 

Leu Lys Lys Tyr 
565 

Ser Ala Asp Phe 

Thr His Arg Met 
600 

Asp Ser Gly Val 
615 

Gin Phe Gly Phe 
630 

Thr Leu Gly Leu 
645 

lie His Asn Val 

Ser Trp Val Ser 
680 



Ser Tyr Ala Asn 
380 

Lys Tyr Pro Lys 
395 

Phe Glu Thr Tyr 
410 

Thr Phe Arg Leu 
425 

Asn Tyr Phe His 

Gly Leu Phe Phe 
460 

Leu Gly Arg Phe 
475 

He Val Gin Pro 
490 

Ala Ala Leu Lys 
505 

Val Gly Tyr Arg 

Asp Glu Phe Lys 
540 

Hi's Cys Asn Gin 
555 

Gly Lys Lys Arg 
570 

Gly Asp Tyr Phe 
585 

Pro Asn He Gin 

His Thr Ala Leu 
620 

Asn Thr Tyr Lys 
635 

Lys Leu Val Gly 
650 

Tyr Gly Lys Trp 
665 

Ser Thr Gly Leu 



365 

Leu Asn Leu Thr 

Gly Ser Lys Phe 
400 

Asn Asn Ala Lys 
415 

Pro Arg Glu Thr 
430 

Asn Glu Tyr Gly 
445 

Asp Gly Pro Asp 

Lys Gly Asp Lys 
480 

Ala Gly Ser Gin 
495 

Lys Asp He Tyr 
510 

Phe Gly Gly Glu 
525 

Arg Ala Phe Gly 

Ser Cys Gly He 
560 

Ala Asn Asn His 
575 

Met Pro Phe Ala 
590 

Glu Met Tyr Phe 
605 

Lys Pro Glu Arg 

Lys Gly Leu Leu 
640 

Tyr Arg Ser Arg 
655 

Trp Asp Leu Asn 
670 

Ala Tyr Thr He 
685 
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Gin His Arg Asn Phe Lys Asp Lys Val His Lys His Gly Phe Glu Leu 

690 695 700 

Glu Leu Asn Tyr Asp Tyr Gly Arg Phe Phe Thr Asn Leu Ser Tyr Ala 
705 710 715 720 

Tyr Gin Lys Ser Thr Gin Pro Thr Asn Phe Ser Asp Ala Ser Glu Ser 

725 730 735 

Pro Asn Asn Ala Ser Lys Glu Asp Gin Leu Lys Gin Gly Tyr Gly Leu 

740 745 750 

Ser Arg Val Ser Ala Leu Pro Arg Asp Tyr Gly Arg Leu Glu Val Gly 

755 760 765 

Thr Arg Trp Leu Gly Asn Lys Leu Thr Leu Gly Gly Ala Met Arg Tyr 

770 775 780 

Phe Gly Lys Ser lie Arg Ala Thr Ala Glu Glu Arg Tyr lie Asp Gly 
785 790 795 800 

Thr Asn Gly Gly Asn Thr Ser Asn Val Arg Gin Leu Gly Lys Arg Ser 

805 810 815 

lie Lys Gin Thr Glu Thr Leu Ala Arg Gin Pro Leu lie Phe Asp Phe 

820 825 830 

Tyr Ala Ala Tyr Glu Pro Lys Lys Asn Leu lie Phe Arg Ala Glu Val 

835 840 845 

Lys Asn Leu Phe Asp Arg Arg Tyr lie Asp Pro Leu Asp Ala Gly Asn 

850 855 860 

Asp Ala Ala Thr Gin Arg Tyr Tyr Ser Ser Phe Asp Pro Lys Asp Lys 
865 870 875 880 

Asp Glu Glu Val Thr Cys Asn Ala Asp Lys Thr Leu Cys Asn Gly Lys 

885 890 895 

Tyr Gly Gly Thr Ser Lys Ser Val Leu Thr Asn Phe Ala Arg Gly Arg 

900 905 910 

Thr Phe Leu lie Thr Met Ser Tyr Lys Phe 
915 920 

<210> 3 
<211> 2769 
<212> DNA 
<213> Bacteria 

<400> 3 

atgagatctt ctttccggtt gaagccgatt tgtttttatc ttatgggtgt tatgctatat 60 

catcatagtt atgccgaaga tgcagggcgc gcgggcagcg aggcgcagat acaggttttg 120 

gaagatgtgc acgtcaaggc gaagcgcgta ccgaaagaca aaaaagtgtt taccgatgcg 180 

cgtgccgtat cgacccgtca ggatatattc aaatccagcg aaaacctcga caacatcgta 240 
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cgcagcatcc 


ccggtgcgtt 


tacacagcaa 


gataaaagct 


egggcattgt 


gtctttgaat 


300 


attcgcggcg 


acagcgggtt 


cgggcgggtc 


aatacgatgg 


tggaeggcat 


cacgcagacc 


360 


ttttattcga 


cttctaccga 


tgcgggcagg 


gcaggcggtt 


catctcaatt 


eggtgeatet 


420 


gtcgacagca 


attttattgc 


cggactggat 


gtcgtcaaag 


gcagcttcag 


cggctcggca 


480 


ggcatcaaca 


gccttgccgg 


ttcggcgaat 


ctgcggactt 


taggcgtgga 


tgacgtcgtt 


540 


cagggcaata 


atacctacgg 


cctgctgcta 


aaaggtctga 


ccggcaccaa 


ttcaaccaaa 


600 


ggtaatgcga 


tggcggcgat 


aggtgcgcgc 


aaatggctgg 


aaageggage 


atctgtcggt 


660 


gtgctttacg 


ggcacagcag 


gcgcagcgtg 


gcgcaaaatt 


accgcgtggg 


eggeggeggg 


720 


cagcacatcg 


gaaattttgg 


cgcggaatat 


ctggaacggc 


geaagcageg 


atattttgta 


780 


caagaaggcg 


ggttgaaatt 


caattccaac 


agcggaaaat 


gggagcggga 


tttccaaagg 


840 


ccgtactgga 


aaaccaagtg 


gtatcaaaaa 


tacaatgacc 


cccaagaact 


gcaaaaatac 


900 


atcgaaggtc 


atgacaaaag 


ctggcgggaa 


aacctggcgc 


egcaataega 


catcaccccc 


960 


atcgatccgt 


ccagcctgaa 


gcagcagtcg 


gcaggcaatc 


tgtttaaatt 


ggaatacgac 


1020 


ggcgtattca 


ataaatacac 


ggcgcaattt 


cgcgatttaa 


acaccaaaat 


cggcagccgc 


1080 


aaaatcatca 


accgcaatta 


tcaattcaat 


tacggtttat 


ctttaaactc 


atatgecaac 


1140 


ctcaatctga 


ccgcagccta 


caattcgggc 


aggcagaaat 


atccgaaagg 


gtcgaagttt 


1200 


acaggctggg 


ggcttttaaa 


agattttgaa 


acctacaaca 


aegegaaaat 


cct cgacctc 


1260 


aacaacaccg 


ccaccttccg 


gctgccccgc 


gaaaccgagt 


tgcaaaccac 


tttgggcttc 


1320 


aactatttcc 


acaacgaata 


cggcaaaaac 


cgctttcctg 


aagaattggg 


gctgtttttc 


1380 


gacggtccgg 


atcaggacaa 


cgggctttat 


tcctatttgg 


ggcggtttaa 


gggcgataaa 

3 3 3 3 


1440 


gggctgctgc 


cccaaaaatc 


aaccatcgtc 


caaccggccg 


geagecaata 


tttcaacacg 


1500 


ttctacttcg 


atgccgcgct 


caaaaaagac 


atttaccgct 


taaactacag 


caccaatacc 


1560 


gtcggctacc 


gtttcggcgg 


cgaatatacg 


ggctattacg 


geteggatga 


cgaatttaag 


1620 


cgggcattcg 


gagaaaactc 


gccgacatac 


aagaaacatt 


gcaaccagag 


ctgeggaatt 


1680 


tatgaacccg 


tattgaaaaa 


atacggcaaa 


aagcgcgcca 


acaaccattc 


ggtcagcatt 


1740 


agtgcggact 


tcggcgatta 


tttcatgccg 


ttcgccagct 


attcgcgcac 


acacegtatg 


1800 


cccaacatcc 


aagaaatgta 


tttttcccaa 


atcggcgact 


ccggcgttca 


caccgcctta 


1860 


aaaccagagc 


gcgcaaacac 


ttggcaattt 


ggcttcaata 


cctataaaaa 


aggattgtta 


1920 


aaacaagatg 


atacattagg 


attaaaactg 


gtcggctacc 


gcagccgcat 


cgacaactac 


1980 


atccacaacg 


tttacgggaa 


atggtgggat 


ttgaacggga 


atattccgag 


ctgggccagc 


2040 


agcaccgggc 


ttgcctacac 


catccaacac 


cgcaatttca 


aagacaaagt 


acacaaacac 


2100 


ggttttgagt 


tggagctgaa 


ttacgattat 


gggcgttttt 


tcaccaacct 


ttcttacgcc 


2160 


tatcaaaaaa 


gcacgcaacc 


gaccaacttc 


agcgatqcga 


gcgaatcgcc 


caacaatgeg 


2220 


tccaaagaag 


accaactcaa 


acaaggttat 


gggttqaQCa 

3 3 3 w w *-* 


qqqtttccorc 


cctgccgcga 


2280 


gattacggac 


gtttggaagt 


cggtacgcgc 


tggttgcrgca 


acaaactgac 


t t tQQqcQQC 


2340 


gcgatgcgct 


at t t cggcaa 


cracf cat* c^r^ar* 




a a era a i~tt r~" t~ a 






accaacgggg 


gaaataccag 


caatgtccgg 


caactgggca 


agegttccat 


caaacaaacc 


2460 


gaaacccttg 


cccgccagcc 


tttgattttt 


gatttttacg 


ccgcttacga 


gecgaagaaa 


2520 


aaccttattt 


tccgcgccga 


agtcaaaaat 


ctgttcgaca 


ggcgttatat 


cgatccgctc 


2580 


gatgcgggca 


atgatgcggc 


aacgcagcgt 


tattacagtt 


cgttcgaccc 


gaaagacaag 


2640 


gacgaagaag 


taacgtgtaa 


tgctgataaa 


acgttgtgca 


aeggcaaata 


cggcggcaca 


2700 
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agcaaaagcg tattgaccaa ttttgcacgc ggacgcacct ttttgataac gatgagctac 2760 
aagttttaa 2769 



<210> 4 
<211> 922 
<212> PRT 
<213> Bacteria 



<400> 4 
Met Arg Ser Ser 
1 

Val Met Leu Tyr 
20 

Ser Glu Ala Gin 
35 

Arg Val Pro Lys 
50 

Thr Arg Gin Asp 
65 

Arg Ser lie Pro 

Val Ser Leu Asn 
100 

Met Val Asp Gly 
115 

Gly Arg Ala Gly 
130 

Phe lie Ala Gly 
145 

Gly lie Asn Ser 

Asp Asp Val Val 
180 

Leu Thr Gly Thr 
195 

Ala Arg Lys Trp 
210 

His Ser Arg Arg 
225 

Gin His He Gly 



Phe Arg Leu Lys 
5 

His His Ser Tyr 

He Gin Val Leu 
40 

Asp Lys Lys Val 
55 

He Phe Lys Ser 
70 

Gly Ala Phe Thr 
85 

He Arg Gly Asp 

He Thr Gin Thr 
120 

Gly Ser Ser Gin 
135 

Leu Asp Val Val 
150 

Leu Ala Gly Ser 
165 

Gin Gly Asn Asn 

Asn Ser Thr Lys 
200 

Leu Glu Ser Gly 
215 

Ser Val Ala Gin 
230 

Asn Phe Gly Ala 
245 



Pro He Cys Phe 
10 

Ala Glu Asp Ala 
25 

Glu Asp Val His 

Phe Thr Asp Ala 
60 

Ser Glu Asn Leu 
75 

Gin Gin Asp Lys 
90 

Ser Gly Phe Gly 
105 

Phe Tyr Ser Thr 

Phe Gly Ala Ser 
140 

Lys Gly Ser Phe 
155 

Ala Asn Leu Arg 
170 

Thr Tyr Gly Leu 
185 

Gly Asn Ala Met 

Ala Ser Val Gly 
220 

Asn Tyr Arg Val 
235 

Glu Tyr Leu Glu 
250 



Tyr Leu Met Gly 
15 

Gly Arg Ala Gly 
30 

Val Lys Ala Lys 
45 

Arg Ala Val Ser 

Asp Asn He Val 
80 

Ser Ser Gly He 
95 

Arg Val Asn Thr 
110 

Ser Thr Asp Ala 
125 

Val Asp Ser Asn 

Ser Gly Ser Ala 
160 

Thr Leu Gly Val 
175 

Leu Leu Lys Gly 
190 

Ala Ala He Gly 
205 

Val Leu Tyr Gly 

Gly Gly Gly Gly 
240 

Arg Arg Lys Gin 
255 
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Arg Tyr Phe Val Gin Glu Gly Gly Leu Lys Phe Asn Ser Asn Ser Gly 

260 265 270 

Lys Trp Glu Arg Asp Phe Gin Arg Pro Tyr Trp Lys Thr Lys Trp Tyr 

275 280 285 

Gin Lys Tyr Asn Asp Pro Gin Glu Leu Gin Lys Tyr lie Glu Gly His 

290 295 300 

Asp Lys Ser Trp Arg Glu Asn Leu Ala Pro Gin Tyr Asp lie Thr Pro 
305 310 315 320 

lie Asp Pro Ser Ser Leu Lys Gin Gin Ser Ala Gly Asn Leu Phe Lys 

325 330 335 

Leu Glu Tyr Asp Gly Val Phe Asn Lys Tyr Thr Ala Gin Phe Arg Asp 

340 345 350 

Leu Asn Thr Lys He Gly Ser Arg Lys He He Asn Arg Asn Tyr Gin 

355 360 365 

Phe Asn Tyr Gly Leu Ser Leu Asn Ser Tyr Ala Asn Leu Asn Leu Thr 

370 375 380 

Ala Ala Tyr Asn Ser Gly Arg Gin Lys Tyr Pro Lys Gly Ser Lys Phe 
385 390 395 400 

Thr Gly Trp Gly Leu Leu Lys Asp Phe Glu Thr Tyr Asn Asn Ala Lys 

405 410 415 

He Leu Asp Leu Asn Asn Thr Ala Thr Phe Arg Leu Pro Arg Glu Thr 

420 425 430 

Glu Leu Gin Thr Thr Leu Gly Phe Asn Tyr Phe His Asn Glu Tyr Gly 

435 440 445 

Lys Asn Arg Phe Pro Glu Glu Leu Gly Leu Phe Phe Asp Gly Pro Asp 

450 455 460 

Gin Asp Asn Gly Leu Tyr Ser Tyr Leu Gly Arg Phe Lys Gly Asp Lys 
465 470 475 480 

Gly Leu Leu Pro Gin Lys Ser Thr He Val Gin Pro Ala Gly Ser Gin 

485 490 495 

Tyr Phe Asn Thr Phe Tyr Phe Asp Ala Ala Leu Lys Lys Asp He Tyr 

500 505 510 

Arg Leu Asn Tyr Ser Thr Asn Thr Val Gly Tyr Arg Phe Gly Gly Glu 

515 520 525 

Tyr Thr Gly Tyr Tyr Gly Ser Asp Asp Glu Phe Lys Arg Ala Phe Gly 

530 535 540 

Glu Asn Ser Pro Thr Tyr Lys Lys His Cys Asn Gin Ser Cys Gly He 
545 550 555 560 

Tyr Glu Pro Val Leu Lys Lys Tyr Gly Lys Lys Arg Ala Asn Asn His 

565 570 575 

Ser Val Ser He Ser Ala Asp Phe Gly Asp Tyr Phe Met Pro Phe Ala 
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580 

Ser Tyr Ser Arg 
595 

Ser Gin lie Gly 
610 

Ala Asn Thr Trp 
625 

Lys Gin Asp Asp 

lie Asp Asn Tyr 
660 

Gly Asn lie Pro 
675 

Gin His Arg Asn 
690 

Glu Leu Asn Tyr 
705 

Tyr Gin Lys Ser 

Pro Asn Asn Ala 
740 

Ser Arg Val Ser 
755 

Thr Arg Trp Leu 
770 

Phe Gly Lys Ser 
785 

Thr Asn Gly Gly 

He Lys Gin Thr 
820 

Tyr Ala Ala Tyr 
835 

Lys Asn Leu Phe 
850 

Asp Ala Ala Thr 
865 

Asp Glu Glu Val 

Tyr Gly Gly Thr 
900 



Thr His Arg Met 
600 

Asp Ser Gly Val 
615 

Gin Phe Gly Phe 
630 

Thr Leu Gly Leu 
645 

He His Asn Val 

Ser Trp Val Ser 
680 

Phe Lys Asp Lys 
695 

Asp Tyr Gly Arg 
710 

Thr Gin Pro Thr 
725 

Ser Lys Glu Asp 

Ala Leu Pro Arg 
760 

Gly Asn Lys Leu 
775 

He Arg Ala Thr 
790 

Asn Thr Ser Asn 
805 

Glu Thr Leu Ala 

Glu Pro Lys Lys 
840 

Asp Arg Arg Tyr 
855 

Gin Arg Tyr Tyr 
870 

Thr Cys Asn Ala 
885 

Ser Lys Ser Val 



585 

Pro Asn He Gin 

His Thr Ala Leu 
620 

Asn Thr Tyr Lys 
635 

Lys Leu Val Gly 
650 

Tyr Gly Lys Trp 
665 

Ser Thr Gly Leu 

Val His Lys. His 
700 

Phe Phe Thr Asn 
715 

Asn Phe Ser Asp 
730 

Gin Leu Lys Gin 
745 

Asp Tyr Gly Arg 

Thr Leu Gly Gly 
780 

Ala Glu Glu Arg 
795 

Val Arg Gin Leu 
810 

Arg Gin Pro Leu 
825 

Asn Leu He Phe 

He Asp Pro Leu 
660 

Ser Ser Phe Asp 
875 

Asp Lys Thr Leu 
890 

Leu Thr Asn Phe 
905 



590 

Glu Met Tyr Phe 
605 

Lys Pro Glu Arg 

Lys Gly Leu Leu 
640 

Tyr Arg Ser Arg 
655 

Trp Asp Leu Asn 
670 

Ala Tyr Thr He 
685 

Gly Phe Glu Leu 

Leu Ser Tyr Ala 
720 

Ala Ser Glu Ser 
735 

Gly Tyr Gly Leu 
750 

Leu Glu Val Gly 
765 

Ala Met Arg Tyr 

Tyr He Asp Gly 
800 

Gly Lys Arg Ser 
815 

He Phe Asp Phe 
830 

Arg Ala Glu Val 
845 

Asp Ala Gly Asn 

Pro Lys Asp Lys 
880 

Cys Asn Gly Lys 
895 

Ala Arg Gly Arg 
910 
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Thr Phe Leu He Thr Met Ser Tyr Lys Phe 



<210> 5 
<211> 2766 
<212> DNA 
<213> Bacteria 

<400> 5 

atgagatctt ctttccggtt gaagccgatt tgtttttacc ttatgggtgt tacgctatat 60 

cattatagtt atgccgaaga tgcagggcgc gcgggcagcg aggcgcagat acaggttttg 120 

gaagatgtgc acgtcaaggc gaagcgcgta ccgaaagaca aaaaagtgtt taccgatgcg 180 

cgtgccgtat cgacccgtca ggatatattc aaatccagcg aaaacctcga caacatcgta 240 

cgcagcatcc ccggtgcgtt tacacagcaa gataaaagct cgggcattgt gtctttgaat 3 00 

attcgcggcg acagcgggtt cgggcgggtc aatacgatgg tggacggcat cacgcagacc 360 

ttttattcga cttctaccga tgcgggcagg gcaggcggtt catctcaatt cggtgcatct 420 

gtcgacagca attttattgc cggactggat gtcgtcaaag gcagcttcag cggctcggca 4 80 

ggcatcaaca gccttgccgg ttcggcgaat ctgcggactt taggcgtgga tgacgtcgtt 540 

cagggcaata atacctacgg cctgctgcta aaaggtctga ccggcaccaa ttcaaccaaa 600 

ggtaatgcga tggcggcgat aggtgcgcgc aaatggctgg aaagcggagc atctgtcggt 660 

gtgctttacg ggcacagcag gcgcagcgtg gcgcaaaatt accgcgtggg cggcggcggg 720 

cagcacatcg gaaattttgg cgcggaatat ttggaacggc gcaagcagcg atattttgta 780 

caagagggtg ctttgaaatt caattccgac agcggaaaat gggagcggga tttacaaagg 840 

caacagtgga aatacaagcc gtataaaaat tacaacaacc aagaactaca aaaatacatc 900 

gaaggtcatg acaaaagctg gcgggaaaac ctggcgccgc aatacgacat cacccccatc 960 

gatccgtcca gcctgaagca gcagtcggca ggcaatctgt ttaaattgga atacgacggc 1020 

gtattcaata aatacacggc gcaatttcgc gatttaaaca ccaaaatcgg cagccgcaaa 1080 

atcatcaacc gcaattatca gttcaattac ggtttgtctt tgaacccgta taccaacctc 1140 

aatctgaccg cagcctacaa ttcgggcagg cagaaatatc cgaaagggtc gaagtttaca 1200 

ggctgggggc ttttaaagga ttttgaaacc tacaacaacg cgaaaatcct cgacctcaac 1260 

aacaccgcca ccttccggct gccccgcgaa accgagttgc aaaccacttt gggcttcaat 1320 

tatttccaca acgaatacgg caaaaaccgc tttcctgaag aattggggct gtttttcgac 1380 

ggtcctgatc aggacaacgg gctttattcc tatttggggc ggtttaaggg cgataaaggg 1440 

ctgctgcccc aaaaatcaac cattgtccaa ccggccggca gccaatattt caacacgttc 1500 

tacttcgatg ccgcgctcaa aaaagacatt taccgcttaa actacagcac caataccgtc 1560 

ggctaccgtt tcggcggcga atatacgggc tattacggct cggatgacga atttaagcgg 1620 

gcattcggag aaaactcgcc gacatacaag aaacattgca accggagctg cgggatttat 1680 

gaacccgtat tgaaaaaata cggcaaaaag cgcgccaaca accattcggt cagcattagt 174 0 

gcggacttcg gcgattattt catgccgttc gccagctatt cgcgcacaca ccgtatgccc 1800 

aacatccaag aaatgtattt ttcccaaatc ggcgactccg gcgttcacac cgccttaaaa 1860 

ccagagcgcg caaacacttg gcaatttggc ttcaatacct ataaaaaagg attgttaaaa 1920 
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caagatgata cattaggatt aaaactggtc ggctaccgca gccgcatcga caactacatc 1980 

cacaacgttt acgggaaatg gtgggatttg aacggggata ttccgagctg ggtcagcagc 204 0 

accgggcttg cctacaccat ccaacatcgc aatttcaaag acaaagtgca caaacacggt 2100 

tttgagttgg agctgaatta cgattatggg cgttttttca ccaacctttc ttacgcctat 2160 

caaaaaagca cgcaaccgac caacttcagc gatgcgagcg aatcgcccaa caatgcgtcc 2220 

aaagaagacc aactcaaaca aggttatggg ttgagcaggg tttccgccct gccgcgagat 2280 

tacggacgtt tggaagtcgg tacgcgctgg ttgggcaaca aactgacttt gggcggcgcg 2340 

atgcgctatt tcggcaagag catccgcgcg acggctgaag aacgctatat cgacggcacc 2400 

aacgggggaa ataccagcaa tttccggcaa ctgggcaagc gttccatcaa acaaaccgaa 2460 

actcttgccc gccagccttt gatttttgat ttttacgccg cttacgagcc gaagaaaaac 2520 

cttattttcc gcgccgaagt caaaaatctg ttcgacaggc gttatatcga tccgctcgat 2580 

gcgggcaatg atgcggcaac gcagcgttat tacagctcgt tcgacccgaa agacaaggac 2640 

gaagacgtaa cgtgtaatgc tgataaaacg ttgtgcaacg gcaaatacgg cggcacaagc 2700 

aaaagcgtat tgaccaattt tgcacgcgga cgcacctttt tgataacgat gagctacaag 2760 
ttttaa 



<210> 6 

<211> 921 

<212> PRT 

<213> Bacteria 

<400> 6 

Met Arg Ser Ser Phe Arg Leu Lys Pro lie Cys Phe Tyr Leu Met Gly 

15 10 15 

Val Thr Leu Tyr His Tyr Ser Tyr Ala Glu Asp Ala Gly Arg Ala Gly 

20 25 30 

Ser Glu Ala Gin He Gin Val Leu Glu Asp Val His Val Lys Ala Lys 

35 40 45 

Arg Val Pro Lys Asp Lys Lys Val Phe Thr Asp Ala Arg Ala Val Ser 

50 55 60 

Thr Arg Gin Asp He Phe Lys Ser Ser Glu Asn Leu Asp Asn He Val 
65 70 75 80 

Arg Ser He Pro Gly Ala Phe Thr Gin Gin Asp Lys Ser Ser Gly He 

85 90 95 

Val Ser Leu Asn He Arg Gly Asp Ser Gly Phe Gly Arg Val Asn Thr 

100 105 no 

Met Val Asp Gly He Thr Gin Thr Phe Tyr Ser Thr Ser Thr Asp Ala 

115 120 125 

Gly Arg Ala Gly Gly Ser Ser Gin Phe Gly Ala Ser Val Asp Ser Asn 

130 135 140 

Phe He Ala Gly Leu Asp Val Val Lys Gly Ser Phe Ser Gly Ser Ala 



2766 
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145 150 155 160 

Gly He Asn Ser Leu Ala Gly Ser Ala Asn Leu Arg Thr Leu Gly Val 

165 170 175 

Asp Asp Val Val Gin Gly Asn Asn Thr Tyr Gly Leu Leu Leu Lys Gly 

180 185 190 

Leu Thr Gly Thr Asn Ser Thr Lys Gly Asn Ala Met Ala Ala He Gly 

1^5 200 205 

Ala Arg Lys Trp Leu Glu Ser Gly Ala Ser Val Gly Val Leu Tyr Gly 

210 215 220 

His Ser Arg Arg Ser Val Ala Gin Asn Tyr Arg Val Gly Gly Gly Gly 
225 230 235 240 

Gln His Ile G ly Asn Phe Gly Ala Glu Tyr Leu Glu Arg Arg Lys Gin 
>£$ 24 5 250 255 

Arg T y r ph e Val Gin Glu Gly Ala Leu Lys Phe Asn Ser Asp Ser Gly 
«! 250 265 270 

= ; : 

[f, L Y S Tr P Glu Arg Asp Leu Gin Arg Gin Gin Trp Lys Tyr Lys Pro Tyr 

fy 27 5 280 2S5 

91 L y s Asn 1V r Asn Asn Gin Glu Leu Gin Lys Tyr Ile Glu Gly His Asp 

!L 290 2 $5 300 

S Lys Ser Tr P Arg Glu Asn Leu Ala Pro Gin Tyr Asp Ile Thr Pro Ile 

M 305 310 315 320 

Asp Pro Ser Ser Leu Lys Gin Gin Ser Ala Gly Asn Leu Phe Lys Leu 

325 330 335 

Glu Tyr Asp Gly Val Phe Asn Lys Tyr Thr Ala Gin Phe Arg Asp Leu 

340 345 350 

Asn Thr Lys Ile Gly Ser Arg Lys Ile Ile Asn Arg Asn Tyr Gin Phe 

355 360 365 

Asn Tyr Gly Leu Ser Leu Asn Pro Tyr Thr Asn Leu Asn Leu Thr Ala 

370 375 380 

Ala Tyr Asn Ser Gly Arg Gin Lys Tyr Pro Lys Gly Ser Lys Phe Thr 
385 390 395 400 

Gly Trp Gly Leu Leu Lys Asp Phe Glu Thr Tyr Asn Asn Ala Lys Ile 

405 410 415 

Leu Asp Leu Asn Asn Thr Ala Thr Phe Arg Leu Pro Arg Glu Thr Glu 

420 425 430 

Leu Gin Thr Thr Leu Gly Phe Asn Tyr Phe His Asn Glu Tyr Gly Lys 

435 440 445 

Asn Arg Phe Pro Glu Glu Leu Gly Leu Phe Phe Asp Gly Pro Asp Gin 

450 455 460 

Asp Asn Gly Leu Tyr Ser Tyr Leu Gly Arg Phe Lys Gly Asp Lys Gly 
465 470 475 480 
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Leu Leu Pro Gin 

Phe Asn Thr Phe 
500 

Leu Asn Tyr Ser 
515 

Thr Gly Tyr Tyr 
530 

Asn Ser Pro Thr 
545 

Glu Pro Val Leu 

Val Ser lie Ser 
580 

Tyr Ser Arg Thr 
595 

Gin lie Gly Asp 
610 

Asn Thr Trp Gin 
625 

Gin Asp Asp Thr 

Asp Asn Tyr lie 
660 

Asp lie Pro Ser 
675 

His Arg Asn Phe 
690 

Leu Asn Tyr Asp 
705 

Gin Lys Ser Thr 

Asn Asn Ala Ser 
740 

Arg Val Ser Ala 
755 

Arg Trp Leu Gly 
770 

Gly Lys Ser He 
785 

Asn Gly Gly Asn 



Lys Ser Thr He 
485 

Tyr Phe Asp Ala 

Thr Asn Thr Val 
520 

Gly Ser Asp Asp 
535 

Tyr Lys Lys His 
550 

Lys Lys Tyr Gly 
565 

Ala Asp Phe Gly 

His Arg Met Pro 
600 

Ser Gly Val His 
615 

Phe Gly Phe Asn 
630 

Leu Gly Leu Lys 
645 

His Asn Val Tyr 

Trp Val Ser Ser 
680 

Lys Asp Lys Val 
695 

Tyr Gly Arg Phe 
710 

Gin Pro Thr Asn 
725 

Lys Glu Asp Gin 

Leu Pro Arg Asp 
760 

Asn Lys Leu Thr 
775 

Arg Ala Thr Ala 
790 

Thr Ser Asn Phe 



Val Gin Pro Ala 
490 

Ala Leu Lys Lys 
505 

Gly Tyr Arg Phe 

Glu Phe Lys Arg 
540 

Cys Asn Arg Ser 
555 

Lys Lys Arg Ala 
570 

Asp Tyr Phe Met 
585 

Asn He Gin Glu 

Thr Ala Leu Lys 
620 

Thr Tyr Lys Lys 
635 

Leu Val Gly Tyr 
650 

Gly Lys Trp Trp 
665 

Thr Gly Leu Ala 

His Lys His Gly 
700 

Phe Thr Asn Leu 
715 

Phe Ser Asp Ala 
730 

Leu Lys Gin Gly 
745 

Tyr Gly Arg Leu 

Leu Gly Gly Ala 
780 

Glu Glu Arg Tyr 
795 

Arg Gin Leu Gly 



Gly Ser Gin Tyr 
495 

Asp He Tyr Arg 
510 

Gly Gly Glu Tyr 
525 

Ala Phe Gly Glu 

Cys Gly He Tyr 
560 

Asn Asn His Ser 
575 

Pro Phe Ala Ser 
590 

Met Tyr Phe Ser 
605 

Pro Glu Arg Ala 

Gly Leu Leu Lys 
640 

Arg Ser Arg He 
655 

Asp Leu Asn Gly 
670 

Tyr Thr He Gin 
685 

Phe Glu Leu Glu 

Ser Tyr Ala Tyr 
720 

Ser Glu Ser Pro 
735 

Tyr Gly Leu Ser 
750 

Glu Val Gly Thr 
765 

Met Arg Tyr Phe 

He Asp Gly Thr 
800 

Lys Arg Ser He 
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805 810 815 

Lys Gin Thr Glu Thr Leu Ala Arg Gin Pro Leu lie Phe Asp Phe Tyr 

820 825 830 

Ala Ala Tyr Glu Pro Lys Lys Asn Leu lie Phe Arg Ala Glu Val Lys 

835 840 845 

Asn Leu Phe Asp Arg Arg Tyr lie Asp Pro Leu Asp Ala Gly Asn Asp 

850 855 860 

Ala Ala Thr Gin Arg Tyr Tyr Ser Ser Phe Asp Pro Lys Asp Lys Asp 
865 870 875 880 

Glu Asp Val Thr Cys Asn Ala Asp Lys Thr Leu Cys Asn Gly Lys Tyr 

885 890 895 

Gly Gly Thr Ser Lys Ser Val Leu Thr Asn Phe Ala Arg Gly Arg Thr 

900 905 910 

Phe Leu lie Thr Met Ser Tyr Lys Phe 
915 920 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

gctagctagc agatcttctt tcgggaagaa 30 

<210> 8 
<2ll> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 8 

ggtcgctcga gaaacttgta gctcatcgtt atca 34 

<210> 9 
<211> 1000 
<212> DNA 
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<213> Bacteria 



<400> 9 

tatccgataa gtttccgtac cgaacagact agattcccgc ctgcgcggga atgacgattc 60 

ataagtttcc cgaaattcca acataaccga aacctgacag taaccgtagc aactgaaccg 120 

tcattcccac gaaagtggga atctagaaat gaaaagcaac aggcatttat cggaaataac 180 

tgaaaccgaa cagactagat tcccgcctgc gcgggaatga cgattcataa gtttcccgaa 240 

attccaacat aaccgaaacc tgacagtaac cgtagtaact gaaccgtcat tcccacgaaa 300 

gtgggaatct agaaatgaaa agcaacaggc atttatcgga aataactgga accgaacaga 360 

cctagattcc cgcctgcgcg ggaatgacgg ctgcagatgc ccgacggtct ttatagcaga 420 

ttaacaaaaa tcaggacaag gcggcgagcc acagacagta caaacagtac ggaaccgatt 4 80 

cacttggtgc ttcagcacct tagagaatcg ttctctttga gctaaggcga gacaacgccg 540 

tactggtttt tgttaatccg ctatattccg ccatctctaa gatttacagc gatacacggg 600 

5J*J taatttaagg aatggccgaa ccgtcattcc cgccactttt cgtcattccc accacttttc 660 

yl gtcattcccg cgcaggcggg aatctagaat ctcggacttt cagataatct ttgaatattg 720 

ctgttgttct aaggtttaga ttccccttgc gcgggaatga cgattcataa gtttcccgaa 780 

attccaacat aaccgaaacc tgacagtaac cgtagcaaca gagaatcgtt ctctttgagc 840 

taaggcgaaa caacgctgta ccggtttttg ttaatccact ataaatatcc aattgaaatc 900 

ttcagacggt atatcgaatt tacacttttt aatgtttatg ccgcctaaaa aaatgctaat 960 

atatttctta attgtctgac tgtttattgt tgaggaaaat ■ 10 oo 
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SEQUENCE INFORMATION 

BASB024 Polynucleotide and Polypeptide Sequences 



SEQ ID NO:l 

Neisseria meningitidis BASB024 polynucleotide sequence from strain ATCC 13090 

ATGAGATCTTCTTTCCGGTTGAAG CCGATTTGTTTTTATCTTATGGGTGTTATG CTATATCATCATAGTTATG CCGAAGA 

TGCAGGGCGCGCGGGCAGCGAGGCGCAGATACAGGTTTTGGAAGATGTGCACGTCAAGGCGAAGCGCGTACCGAAAGA 

AAAAAGTGTTTACCGATGCGCGTGCCGTATCGACCCGTCAGGATATATTCAAATCCAGCGAAAACCTCGACAACATCGTA 

CG CAGCATCCCCGGTGCGTTTACACAGCAAGATAAAAGCTCGGGCATTGTGTCTTTGAATATTCGCGGCGACAGCGGGTT 

CGGGCGGGTCAATACGATGGTGGACGGCATCACGCAGACCTTTTATTCGACTTCTACCGATGCGGGCAGGGCAGGCGGTT 

CATCTCAATTCGGTGCATCTGTCGACAGCAATTTTATTGCCGGACTGGATGTCGTCAAAGGCAGCTTCA 

GGCATCAACAGCCTTGCCGGTTCGGCGAATCTGCGGACTTTAGGCGTGGATGACGTCGTTCAGGGCAATAATACCTACGG 

CCTGCTGCTAAAAGGTCTGACCGGCACCAATTCAACCAAAGGTAATGCGATGGCGGCGATAGGTGCGCGCAAATGGCTG^ 

AAAGCGGAGCATCTGTCGGTGTGCTTTACGGGCACAGCAGGCGCACGTGGGCGCAAAATTACCGCGTGGGCGGCGGCGG^ 

CAGCACATCGGAAATTTTGG CG CGGAATATCTGGAACGG CGCAAACAG CGATATTTTGTACAAGAAGG CGGGTTGAAATT 

CAATTCCAACAGCGGAAAATGGGAGCGGGATTTCCAAAGGCCGT^ 

CCCAAGAACTGCAAAAATACATCGAAGGTCATGACAAAAGCTGGCGGGAAAACCTGGCGCCGCA^ 

ATCGATCCGTCCAGCCTGAAGCAGCAGTCGGCAGGCAATCTGTTTAAATTGGAATACGACGGCGTATTCAATAAATA 

GGCGCAATTTCGCGATTTAAAC^CCAAAATCGGCAGCCGCAAAATCATC^ 

CTTTAAACTCATATGCCAACCTCAATCTGACCGCAGCCTACAATTCGGGCAGGCAGAAATATCCGAAAGGGTCGA^ 
AC^GGCTGGGGGCTTTTAAAAGATTTTGAAACCTACAACT^ 

GCTGCCCCGCGAAACCGAGTTGCAAACCACTTTGGGCTTCAATTATTTCCACAACGAATACGGCAAT^ 

AAGAATTGGCKSCTGTTTTTCGACGGTCCGGATCAGGAC^CGGGCTTTATTCC 

GGGCTGCTGCCCCAAAAATCAACCATCGTCCAACCGGCCGGCAGCC^TATTTCAACACGT^ 

CAAAAAAGACATTTAC CG CTTAAACTACAG CACCAATACCGTCGG CTACCGTTTCGG CGG CGAATATACGGGCTATTACG 
G CTCGGATGACGAATTTAAG CGGG CATTCGGAGAAAACTCG CCGACATACAAGAAACATTGCAACCAGAGCTG CGGAATT 
TATGAACCCGTATTGAAAAAATACGGCAAAAAGCGCGCCAAC^ 

TTTCATGCCGTTCGCCAGCTATTCGCGCACACACCGTATGCCCAACATCCAAGAAATGTATTTTT 
CCGGCGTTCAC^CCGCCTTAAAACGAGAGCGCGCAAACACTTGGC^ 

AAACAAGATGATACATTAGGATTAAAACTGGTCGGCTACCGCAGCCGC^TCGACAACTACATCCAC^ 

ATGGTGGGATTTGAACGGGAATATTCCGAGCTGGGTCAGGAGCACCGGGCTTC 

AAGACAAAGTACACAAACACGGTTTTGAGTTGGAGCTGAATTACGATTATGGGCGTTC 

TAT CAAAAAAG CACGCAAC CGACCAACTT CAG CG ATGCGAG CGAAT CG CC CAACAATGCGTC CAAAG AAGAC CAACT CAA 

ACAAGGTTATGGGTTGAGCAGGGTTTCCGCCCTGCCGCGAGATTACGGACGTTTGGAAGTCGGTACGCGCTGGTTGGGCA 

ACAAACTGACTTTGGGCGGCGCGATGCGCTATTTCGGCAAGAGCATCCGCGCGACGGCTGAAGAACGCTATATCGACGGC 

ACCAACGGGGGAAATACCAGCAATGTCCGGCAACTGGGCAAGCGTTCCATCAAACAAACCGAAACCCT 

TTTGATTTTTGATTTTTACGCCGCTTACGAGCCGAAGAAAAACCTTATTTTCCGCGCCGAAGTCAAAAATCTGTTCGACA 
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GG CG TTATAT CGATC CG CTCGATG CGGG CAATGATGCGG CAACG CAG CGTTATTACAG TT CGTT CGACCCGAAAGACAAG 
GACGAAGAAGTAACGTGTAATG CTGATAAAACGTTGTGCAACGGCAAATACGGCGGCACAAGCAAAAG CGTATTG ACCAA 
TTTTGCACGCGGACGCACCTTTTTGATAACGATGAGCTACAAGTTTTAA 

SEQ ID NO:2 

Neisseria meningitidis BASB024 polypeptide sequence deduced from the polynucleotide of 
SeQ ID NO:l 

MRSSFRLKPICFYLMGVMLYHHSYAEDAGRAGSEAQIQVLEDVHV^ 

RSIPGAFTQQDKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGGSSQFGASVDSNFIAGLDWKGSFSGSA 
GINSIAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSTK^ 

QHIGNFGAEYLERRKQRYFVQEGGLKFNSNSGKWERDFQRPYWKTKWYQKYNDPQELQKYIEGHDKSWRENliAPQYDITP 
IDPSSLKQQSAGNLFKLEYDGVFNKYTAQFRDLNTKIGSRKIINRNYQFNYGLSLNSYANLNLTAAYNSGRQKYPKGSKF 
TGWGLLKDFETYNNAKILDl^TATFRLPRETELQTTLGFNYFHNEYGKNRFPEELGLFFDGPDQDNGLYSYLGRFKGDK 
GLLPQKSTIVQPAGSQYFNTFYFDAALKKDIYRX^YSTNTVGYRFGGEYTGYYGSDDEFKRAFGENSPTYKKHCNQSCGI 
YEPVLKKYGKKRANNHSVSISADFGDYFMPFASYSRTHRMPNIQEMYFSQIGDSGVHTALKPERANTWQFGFNTYKKGLL 
KQDDTLGLKLVGYRSRIDNYIHNVYGKWWDLNGNIPSWSSTG 

YQKS TQ PTNFSDASES PNNAS KEDQLKQGYGLSRVSALPRDYGRLEVGTRWLGNKLTLGGAMR YFGKS I RATAEERY I DG 
TNGGNTSNVRQLGKRS IKQTETLARQPLIFDFYAAYEPKKNLI FRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDK 
DEEVTCNADKTLCNGKYGGTSKSVLTNFARGRTFLITMSYKF 

SEQ ID NO:3 

Neisseria meningitidis BASB024 polynucleotide sequence from strain ATCC 13090 

ATGAGATCTTCTTTCCGGTTGAAGCCGATTTGTTTTTATCTTATGGGTGTTATGCTATATCATCATAGTTATGCCGAAGA 

TG CAGGGCGCG CGGGCAGCGAGG CGCAGATACAGGTTTTGGAAGATGTGCACGTCAAGG CGAAGCGCGTACCGAAAGACA 

AAAAAGTGTTTACCGATGCGCGTGCCGTATCGACCCGTCAGGATATATTCAAATCCAGCGAAAACCTCGACAAO 

CGCAGCATCCCCGGTGCGTTTACACAGCAAGATAAAAGCTCGGGCATTGTGTCTTTGAATATTCGCGGCGACAGCGGGTT 

CGGGCGGGTCAATACGATGGTGGACGGCATCACGCAGACCTTTTATTCGACTTCTACCGATGCGGGCAGGGCAGGCGGTT 

CATCTCAATTCGGTGCATCTGTCGACAGCAATTTTATTGCCGGACTGGATGTCGTCAA^ 

GGCATCAACAGCCTTGCCGGTTCGGCGAATCTGCGGACTTTAGGCGTGGATGACGTCGTTCAGGGCAATAATACCTACGG 
CCTGCTGCTAAAAGGTCTGACCGGCACCAATTC^^CCAAAGGTAATGCGATGGCGGCGATAGGTGCGCGCA^ 
AAAGCGGAGCATCTGTCGGTGTGCTITACGGGCACAGCAGGCGCAgcgtGGCGCAAAATTACCGCGTGG^ 
CAGCACATCGGAAATTTTGG CGCGGAATAT CTGGAACGGCGCAAgCAGCGATATTTTGTACAAGAAGGCGGGTTGAAATT 
CAATTCCAACAGCGGAAAATGGGAGCGGGATTTCCAAAGGCCGTACTGGAAAACCAAGTGGTATCAAAAA 
CCCAAGAACTGCAAAAATACATCGAAGGTCATGACAAAAGCTGG CGGG AAAACCTGGCGCCGCAATACGACATCACCCCC 
ATCGATCCGTCCAGCCTGAAGCAGCAGTCGGCAGGCAATCTGTTTAAATTGGAATACGACGGCGTATTC^TAAATACAC 
GGCG CAATTTCGCGATTTAAACAC CAAAATCGG CAGCCG CAAAATCATCAACCGCAATTATCAATTCAATTACGGTTTAT 
CTTTAAACTCATATGCCAACCTCAATCTGACCGCAGCCTACAATTCGGGCAGGCAGAAATATCCGAAAGGGTCGAAGTTT 
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acaggctgggggcttttaaaagattttgaaacctacaacaacg 
gctgccccgcgaaaccgagttgcaaacc^ctttgggcttc^ 

aagaattggggctgtttttcgacggtccggatcaggacmcgggctttattcctatttggggcggtttaagggcgataaa 

gggctgctgccccaaaaatcaaccatcgtccaaccggccggcagccaatatttcaacacgttctacttcgatgccgcgct 

caaaaaagacatttaccgcttaaactacagcaccaataccgtcggctaccgtttcggcggcgaatatacgggctattac^ 

g ct cgg atg acgaatttaag cggg catt cgg agaaaact cg ccg acatacaag aaacattg caac cagag ctg cgg aatt 

tatg aacccgtattgaaaaaatacggcaaaaag cg cg ccaacaaccattcggtcagcattagtgcggactt cgg cgatta 

tttcatgccgttcgccagctattcgcgcagacac 

ccggcgttcacaccgccttaaaaccagagcgcgcaaacacttggcaa 

aaacaagatgatacattaggattaaaactggtcggctaccgcag ccgcatcgacaactacat cgacaacg tttacgggaa 
atggtgggatttgaacgggaatattccgagctgggtcagcagcaccgggct^ 
aagacaaagtacacaaacacggttttgagttggagctgaattacgattat^ 
tatcaaaaaagcacgcaaccgaccaacttcagcgatgcgagcgaatcgc^ 

acaaggttatgggttgagcagggtttccgccctgccgcgagattacggacgtttggaagtcggtacgcgctggttgggca 
acaaactgactttgggcggcgcgatgcgctatttcggcaagagcatccgcgcgacggctgaagaacgctatatcgacggc 
accaacgggggaaataccagcaatgtccggcaactgggcaagcgttccat 

tttgatttttgatttttacgccgcttacgagccgaagaaaaaccttattttccgcgccgaagtcaaaaatctgttcgaca 
gg cgttatatcgatccg ct cgatg cgggcaatgatgcgg caacgcagcgttattacagttcgttcgacccgaaagacaag 
gacgaagaagtaacgtgtaatgctgataaaacgttgtgcaacgg caaatacgg cggcacaag caaaagcgtattgaccaa 
ttttgcacgcggacgcacctttttgataacgatgagctacaagttttaa 

SEQIDNO:4 

Neisseria meningitidis BASB024 polypeptide sequence deduced from the polynucleotide of 
SeQ ID NO:3 

MRS S FRLKP I CFYLMGVMLYHHSYAEDAGRAGS EAQ I Q VLED VHVKAKRVP KD KKVFTDARAVS TRQD I FKS SENLDNI V 

RSIPGAFTQQDKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGGSSQFGASVDSNFIAGLDWKGSFSGSA 

G INS LAGS ANLRTLG VDD WQGNNTYGLLLKGLTGTNS TKGNAMAA IGARKWLESGAS VGVL YGHS RRS VAQNYRVGGGG 

QHIGNFGAEYLERJ^KQRYFVQEGGLKFNSNSGKWERDFQRPYWKTKWYQKYNDPQELQKYIEGHDKSWRENI*APQYDITP 

IDPSSLKQQSAGNLFKLEYDGVFNKYTAQFRDI^TKIGSRKIINRNYQFNYGIiSI^ 

TGWGLLKDFETYITOAKIIJDLNNTATFRLPRETELQT^^ 

GLLPQKSTIVQPAGSQYFNTFYFDAALKKDIYRLNYSTNTVGYRFGGEYTGYYGSDDEFKRAFGENSPTYKKHCNQSCGI 

YEPVLKKYGKKRANNHSVSISADFGDYFMPFASYSRTHRMPNIQEM 

KQDDTLGLKLVGYRSRIDOTIHNVYGKWWDI^^ 

YQKSTQPTNFSDASESPNNASKEDQLKQGYGLSRVSALPRDYGRLEVGTRWLGNKLTLGGAMRYFGKSIRATAEERYIDG 
TNGGNTSNVRQLGKRSIKQTETLJ^QPLIFDFYAAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDK 
DEEVTCNADKTLCNGKYGGTSKSVLTNFARGRTFLITMSYKF 
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SEQ ID NO:5 

Neisseria meningitidis BASB024 polynucleotide sequence from strain H44/76 

ATGAGATCTTCTTTCCGGTTGAAGCCGATTTGTTTTTAcCTTATGGGTGTTAcGCTATATCATtATAGTTATGCCGAAGA 
TGCAGGGCGCGCGGGCAGCGAGGCGCAGATACAGGTTTTGGAAGATGTGCACGTCAAGGCGAAGCGCGTACCGAAAGACA 
AAAAAGTGTTTACCGATGCGCGTGCCGTATCGACCCGTCAGGATATATTCAAATCCAGCGAAAACCTCGACAACATCGTA 
CGCAGCATCCCCGGTGCGTTTACACAGCAAGATAAAAGCTCGGGCATTGTGTCTTTGAATATTCGCGGCGACAGCGGGTT 
CGGGCGGGTCAATACGATGGTGGACGGC^TC^CGCAGACCTTTTATTCGACTTCTACCGATGCGGGCAGGGCAGGCGGTT 
CATCTCAATTCGGTGCATCTGTCGACAGCAATTTTATTGCCGGACTGGATGTCGTGA^ 

GGCATCAACAGCCTTGCCGGTTCGGCGAATCTGCGGACTTTAGGCGTGGATGACGTCGTTCAGGGCAATAATACCTACGG 
CCTGCTGCTAAAAGGTCTGACCGGCACCAATTCAACCAAAGGTAATGCGATGGCGGCGATAGGTGCGCGCAAATGGCTGG 
AAAGCGGAGCATCTGTCGGTGTGCTTTACGGGCACAGCAGGCGCAGCGTGGCGCAAAATTACCGCGTGGGCGGCGGCGGG 
CAG CACATCGGAAATTTTGGCGCGGAATATTTGGAACGGCGCAAGCAG CGATATTTTGTACAAGAGGGTG CTTTGAAATT 
CAATTCCGACAGCGGAAAATGGGAGCGGGATTTACAAAGGCAACAGTGGAAATACAAGCCGTATAAAAATTACAAC^ 
AAG AACTACAAAAATACAT CGAAGGT CATGACAAAAG CTGG CGGGAAAAC CTGG CG C CG CAATACG ACAT CACC C C CATC 
GATC CGT CCAGC CTGAAGCAg cag t egg C AGGCAATCTGTTTAAATTGGAATACGACGGCGTATTCAATAAATACACGG C 
GCAATTTCGCGATTTAAACACC^VAAATCGGCAGCCGCAAAATCATCAACC^ 

TgAACcCgTATaCCAACCTCAATCTGACCGCAGCCTAC^ATTCGGGC^GGCAGAAATATCCGAAAGGGTCGAAGTTTA^ 

GGCTGGGGGCTTTTAAAGGATTTTGAAACCTAC^CAACGCGAAAATCCTCGACCTC^^ 

GCCCCGCGAAACCGAGTTGCAAACCACTTTGGGCTTCAATTATTTCC^^ 

AATTGGGGCTGTTTTTCGACGGTCCTGATCAGGACAACGGGCTTTATTCCTATTTGGGGCGGTTTAAGGGCGATAAAGGG 
CTGCTGCCCCAAAAATCAACCATTGTCCAACCGGCCGGCAGCCAATATTTC^ 

AAAAGACATTTACCGCTTAAACTACAGCACCAATACCGTCGGCTACCGTTTCGGCGGCGAATATACGGGCTATTACGGCT 

CGGATGACGAATTTAAGCGGGCATTCGGAGAAAACTCGCCGACATACAAGAAACATTGCAACCGGAGCTGCGGGATTTAT 

GAACCCGTATTGAAAAAATACGGCAAAAAGCGCGCGAACAACCATTCGGTCAGCATTAG 

CATGCCGTTCGCCAGCTATTCGCGCACACACCGTATGCCCAACATCCAAGAAATGTATTTTTC 

GCGTTCACACCGCCTTAAAACC^GAGCGCGCAAACACTTGGCAATTTGGCTTCAAT^ 

CAAGATGATACATTAGGATTAAAACTGGTCGGCTACCGC^GCCGCATCGACAACT 

GTGGGATTTGAACGGGgATATTCCGAGCTGGGTC^GCAGCACCGGGCTTGCCTACACCA 

ACAAAGTGCACAAACACGGTTTTGAGTTGGAGCTGAATTACGATTATGGGCGTTTTTTCACCAACCTTTCrTA 

CAAAAAAGCACGCAACCGACCAACTTCAGCGATGCGAGCGAATCGCCCAACAATGCGTCCAAAGAAGA 

AGGTTATGGGTTGAGCAGGGTTTCCGCCCTGCCGCGAGATTACGGACGTTTGGAAGTCGGTACGCGCTGGTTGGGCAACA 

AACTGACTTTGGGCGGCGCGATGCGCTATTTCGGCAAGAGCATCCGCGCGACGGCTGAAGAACGCTATATCGACGGCACC 

AACGGGGGAAATACCAGCAATTTCCGGCAACTGGGCAAGCGTTCCATCAAACyVAACCGAAACTCTTG 

GATTTTTGATTTTTACGCCGCTTACGAGCCGAAGAAAAACCTTATTTTCCGCGCCGAAGTCAAAAATCTGTTCGACAGGC 

G TT ATAT CG AT C CG CT CGATG CGGG CAATGATG CGG CAACG CAG CG TT ATTACAG CT CGTT CG AC C CG AAAGACAAGG AC 

GAAGACGTAACGTGTAATG CTGATAAAACGTTGTGCAACGGCAAATACGG CGG CACAAG CAAAAG CGTATTGACCAATTT 

TGCACGCGGACGCACCTTTTTGATAACGATGAGCTACAAGTTTTAA 
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SEQ ID NO:6 

Neisseria meningitidis BASB024 polypeptide sequence deduced fr m the polynucleotide of 
SeQ ID NO:5 

MRSSFRLKPICFYLMGVTLYHYSYAEDAGRAGSEAQIQ 

RSIPGAFTQQDKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGGSSQFGASVDSNFIAGLDWKGSFSGSA 
GINSI^GSANLRTLGVDDWQGNNTYGLLLKGLTGTNSTKGNAMAAIGARKWLESGASVGVLYGHSRRSVAQNYRVGGGG 
QHIGNFGAEYLERRKQRYFVQEGALKFNSDSGKWERDLQRQQWKYKPYKNYmQELQKYIEGHDKSWRENIA 
DPSSLKQQSAGNLFKLEYDGVFNKYTAQFRDLNTKIGSRKIINRNYQFNYGL^ 

GWGLLKDFETYl^AKILDLNNTATFRLPRETELQTTLGFNYFHNEYGKNRFPEELGLFFDGPDQDNGLYSYLGRFKGDKG 
LLPQKSTIVQPAGSQYFNTFYFDAALKKDIYRLNYSTNTVGYRFGGEYTGYYGSDDEFKRAFGENSPTYKKHCNRSCGIY 
EPVLKKYGKKRANNHSVSISADFGDYFMPFASYSRTHRMPNIQEMYFSQIGDSGVHTALKPERANTWQFGFNTYKKGLLK 
QDDTLGLKLVGYRSRIDNYIHNVYGKWWDLNGDIPSWVSSTGLAYTIQHRN^ 

QKSTQPTNFSDASES PNNASKEDQLKQGYGLSRVSALPRDYGRLEVGTRWLGNKLTLGGAMRYFGKSIRATAEERYIDGT 
NGGNTSNFRQLGKRSIKQTETIARQPLIFDFYAAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKD 
EDVTCNADKTLCNGKYGGTS KS VLTNFARGRTFL I TMS YKF 

SEQ ID NO:7 

GCT AGC TAG CAG ATC TTC TTT CGG GAA GAA 
SEQ ID NO:8 

GGT CGC TCG AGA AAC TTG TAG CTC ATC GTT ATC A 
SEQ ID NO:9 

Neisseria meningitidis polynucleotide sequence up-stream the BASB024 gene sequence, in 
strain ATCC 13090 

TATCCGATAAGTTTCCGTACCGAACAGACTAGATTCCCGCCTGCGCGGGAATGACGATTCATAAGTTTCCCGAAATTCCA 
ACATAACCGAAACCTGACAGTAACCGTAGCAACTGAACCGTCATTCCCACGAAAGTGGGAATCTAGAAATGAAAAGCAAC 
AGG C ATTTATCGGAAATAACTGAAAC CGAACAG ACTAGATT CCCGCCTGCG CGGGAATGACGATTCATAAGTTTCCCG AA 
ATTCCAACATAACCGAAACCTGACAGTAACCGTAGTAACTGAACCGTCATTCCCACGAAAGTGGGAATCTAGAAATGAAA 
AGC AACAGG CATTT ATCGGAAAT AACTGGAACCG AAC AG ACCTAGATTC CCG CCTGCG CGGGAATGACGGCTGCAGATGC 
C CG ACGGT CTTT ATAG CAGATT AACAAAAAT CAGG ACAAGG CGG CGAGCCACAGACAGTACAAACAGTACGGAACCG ATT 
C ACTTGGTG CTT CAG CACCTTAGAGAATCGTTCTCTTTG AG CTAAGGCGAGACAACG CCGTACTGGTTTTTGTTAATCCG 
CT ATATTCCG CCATCT CTAAG ATTTACAG CG AT AC ACGGGTAATTTAAGG AATGG CCGAACCGTCATT CCCGC CACTTTT 
CGTCATTCCCACCACTTTTCGTCATTCCCGCGCAGGCGGGAATCTAGAATCTCGGACTTTCAGATAATCTTTGAATATTG 
CTGTTGTTCT AAG GTTT AG ATTCC C CTTG CGCGGGAATGACGATTCAT AAGTTTCCCG AAATTCCAACAT AAC CG AAACC 
TG AC AGTAACCGTAG CAACAG AGAATCGTTCTCTTTG AG CT AAGGCGAAAC AACGCTGT ACCGGTTTTTG TTAATCCACT 
AT AAAT ATCC AATTG AAAT CTT CAG ACGGT AT ATCGAATTTACACTTTTTAATGTTTATG CCG C CTAAAAAAATG CT AAT 
ATATTTCTTAATTGTCTGACTGTTTATTGTTGAGGAAAAT 
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<110> Thonnard, Joelle 
<120> Novel Compounds 

<130> BM45330 

<150> PCT/EP99/05989 
<151> 1999-08-13 

<150> GB 9818004.5 
<151> 1998-08-18 



a 

SI 

si 

IU 



FU 



C3 



<160> 9 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 2769 
<212> DNA 
<213> Bacteria 



<400> 1 

atgagatctt 

catcatagtt 

gaagatgtgc 

cgtgccgtat 

cgcagcatcc 

attcgcggcg 

ttttattcga 

gtcgacagca 

ggcat caaca 

cagggcaata 

ggtaatgcga 

gtgctttacg 

cagcacatcg 

caagaaggcg 

ccgtactgga 

atcgaaggtc 

atcgatccgt 

ggcgtattca 

aaaatcatca 

ctcaatctga 

acaggctggg 

aacaacaccg 

aattatttcc 

gacggtccgg 

gggctgctgc 

ttctacttcg 

gtcggctacc 

cgggcattcg 

tatgaacccg 

agtgcggact 

cccaacatcc 

aaaccagagc 

aaacaagatg 

atccacaacg 

agcaccgggc 

ggttttgagt 



ctttccggtt 
atgccgaaga 
acgtcaaggc 
cgacccgtca 
ccggtgcgtt 
acagcgggtt 
cttctaccga 
attttattgc 
gccttgccgg 
atacctacgg 
tggcggcgat 
ggcacagcag 
gaaattttgg 
ggttgaaatt 
aaaccaagtg 
atgacaaaag 
ccagcctgaa 
ataaatacac 
accgcaatta 
ccgcagccta 
ggcttttaaa 
ccaccttccg 
acaacgaata 
atcaggacaa 
cccaaaaatc 
atgccgcget 
gtttcggcgg 
gagaaaactc 
tattgaaaaa 
tcggcgatta 
aagaaatgta 
gcgcaaacac 
atacattagg 
tttacgggaa 
ttgcctacac 
tggagctgaa 



gaagccgatt 
tgcagggcgc 
gaagcgcgta 
ggatatattc 
tacacagcaa 
cgggcgggtc 
tgcgggcagg 
cggactggat 
ttcggcgaat 
cctgctgcta 
aggtgcgcgc 
gcgcacgtgg 
cgcggaatat 
caattccaac 
gtatcaaaaa 
ctggcgggaa 
gcagcagtcg 
ggcgcaattt 
tcaattcaat 
caattcgggc 
agattttgaa 
gctgccccgc 
cggcaaaaac 
cgggctttat 
aaccatcgtc 
caaaaaagac 
cgaatatacg 
gccgacatac 
atacggcaaa 
tttcatgccg 
tttttcccaa 
ttggcaattt 
attaaaactg 
atggtgggat 
catccaacac 
ttacgattat 



tgtttttatc 
gcgggcagcg 
ccgaaagaca 
aaatccagcg 
gataaaagct 
aatacgatgg 
gcaggcggtt 
gtcgtcaaag 
ctgcggactt 
aaaggtctga 
aaatggctgg 
gcgcaaaatt 
ctggaacggc 
agcggaaaat 
tacaatgacc 
aacctggcgc 
gcaggcaa t c 
cgcgatttaa 
tacggtttat 
aggcagaaat 
acctacaaca 
gaaaccgagt 
cgctttcctg 
tcctatttgg 
caaccggccg 
atttaccgct 
ggctattacg 
aagaaacatt 
aagcgcgcca 
ttcgccagct 
at cggcgact 
ggcttcaata 
gtcggctacc 
ttgaacggga 
cgcaatttca 
gggcgttttt 



ttatgggtgt 
aggcgcagat 
aaaaagtgtt 
aaaacctcga 
cgggcattgt 
tggacggcat 
catctcaatt 
gcagcttcag 
taggcgtgga 
ccggcaccaa 
aaagcggagc 
accgcgtggg 
gcaaacagcg 
gggagcggga 
cccaagaact 
cgcaatacga 
tgtttaaatt 
acaccaaaat 
ctttaaactc 
atccgaaagg 
acgcgaaaat 
tgcaaaccac 
aagaattggg 
ggcggtttaa 
gcagccaata 
taaactacag 
gctcggatga 
gcaaccagag 
acaaccatt c 
attcgcgcac 
ccggcgttca 
cctataaaaa 
gcagccgcat 
atattccgag 
aagacaaagt 
tcaccaacct 



tatgctatat 
acaggttttg 
taccgatgcg 
caacatcgta 
gtctttgaat 
cacgcagacc 
cggtgcatct 
cggctcggca 
tgacgtcgtt 
ttcaaccaaa 
atctgtcggt 
cggcggcggg 
atattttgta 
tttccaaagg 
gcaaaaatac 
catcaccccc 
ggaatacgac 
cggcagccgc 
atatgccaac 
gtcgaagttt 
cctcgacctc 
tttgggcttc 
gctgtttttc 
gggcgataaa 
tttcaacacg 
caccaatacc 
cgaatttaag 
ctgcggaatt 
ggtcagcatt 
acaccgtatg 
caccgcctta 
aggattgtta 
cgacaactac 
ctgggtcagc 
acacaaacac 
ttcttacgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
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tatcaaaaaa 
tccaaagaag 
gattacggac 
gcgatgcgct 
accaacgggg 
gaaacccttg 
aaccttattt 
gatgcgggca 
gacgaagaag 
agcaaaagcg 
aagttttaa 



gcacgcaacc 
accaactcaa 
gtttggaagt 
atttcggcaa 
gaaataccag 
cccgccagcc 
tccgcgccga 
atgatgcggc 
taacgtgtaa 
tattgaccaa 



gaccaacttc 
acaaggttat 
cggtacgcgc 
gagcatccgc 
caatgtccgg 
tttgattttt 
agtcaaaaat 
aacgcagcgt 
tgctgataaa 
ttttgcacgc 



<210> 2 
<211> 922 
<212> PRT 
<213> Bacteria 



agcgatgcga 
gggttgagca 
tggttgggca' 
gcgacggctg 
caactgggca 
gatttttacg 
ctgttcgaca 
tattacagtt 
acgttgtgca 
ggacgcacct 



gcgaatcgcc 
gggtttccgc 
acaaactgac 
aagaacgcta 
agcgttccat 
ccgcttacga 
ggcgttatat 
cgttcgaccc 
acggcaaata 
ttttgataac 



caacaatgcg 
cctgccgcga 
tttgggcggc 
tatcgacggc 
caaacaaacc 
gccgaagaaa 
cgatccgctc 
gaaagacaag 
cggcggcaca 
gatgagctac 



2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2769 



<400> 2 





Met 


Arg 


Ser 


Ser 


Phe 


Arg 


Leu 


Lys 


Pro 


He 


Cys 


Phe 


Tyr 


Leu 


Met 


Gly 




1 








5 










10 










15 






Val 


Met 


Leu 


Tyr 


His 


His 


Ser 


Tyr 


Ala 


Glu 


Asp Ala 


Gly Arg 


Ala 


Gly 








20 










25 










30 






CP 


Ser 


Glu 


Ala 


Gin 


He 


Gin 


Val 


Leu 


Glu 


Asp 


Val 


His 


Val 


Lys 


Ala 


Lys 


2*2 5 

I y 






35 










40 










45 










Arg 


Val 


Pro 


Lys 


Asp 


Lys 


Lys 


Val 


Phe 


Thr 


Asp 


Ala 


Arg 


Ala 


Val 


Ser 


S»3 E 




50 










55 










60 












Thr 


Arg 


Gin 


Asp 


He 


Phe 


Lys 


Ser 


Ser 


Glu 


Asn 


Leu 


Asp 


Asn 


He 


Val 




65 










70 










75 










80 


a 

n 


Arg 


Ser 


He 


Pro 


Gly 


Ala 


Phe 


Thr 


Gin 


Gin 


Asp 


Lys 


Ser 


Ser 


Gly 


He 










85 










90 










95 






Val 


Ser 


Leu 


Asn 


He 


Arg 


Gly 


Asp 


Ser 


Gly 


Phe 


Gly 


Arg 


Val 


Asn 


Thr 










100 










105 










110 








Met 


Val 


Asp 


Gly 


He 


Thr 


Gin 


Thr 


Phe 


Tyr 


c; r- 
o e r 


ini 




X LLL. 


Asp 


Ala 








115 










120 










125 










Gly 


Arg 


Ala 


Gly 


Gly 


Ser 


Ser 


Gin 


Phe 


Gly 


Ala 


Ser 


Val 


Asp 


Ser 


Asn 
















i j j 










140 












Phe 


lie 


Ala 


Gly 


Leu 


Asp 


Val 


Val 


Lys 


Gly 


Ser 


Phe 


Ser 


Gly 


Ser 


Ala 




145 










150 










155 










160 




Gly 


He 


Asn 


Ser 


Leu 


Ala 


Gly 


Ser 


Ala 


Asn 


Leu 


Arg 


Thr 


Leu 


Gly 


Val 










165 










170 










175 






Asp 


Asp 


Val 


Val 
180 


Gin 


Gly 


Asn 


Asn 


Thr 
185 


Tyr 


Gly 


Leu 


Leu 


Leu 
190 


Lys 


Gly 




Leu 


Thr 


Gly 
195 


Thr 


Asn 


Ser 


Thr 


Lys 
200 


Gly 


Asn 


Ala 


Met 


Ala 
205 


Ala 


He 


Gly 




Ala 


Arg 
210 


Lys 


Trp 


Leu 


Glu 


Ser 
215 


Gly 


Ala 


Ser 


Val 


Gly 
220 


Val 


Leu 


Tyr 


Gly 




His 


Ser 


Arg 


Arg 


Thr 


Trp 


Ala 


Gin 


Asn 


Tyr 


Arg 


Val 


Gly 


Gly 


Gly 


Gly 




225 










230 










235 










240 




Gin 


His 


He 


Gly 


Asn 
245 


Phe 


Gly 


Ala 


Glu 


Tyr 
250 


Leu 


Glu 


Arg 


Arg 


Lys 
255 


Gin 




Arg 


Tyr 


Phe 


Val 
260 


Gin 


Glu 


Gly 


Gly 


Leu 

265 


Lys 


Phe 


Asn 


Ser 


Asn 
270 


Ser 


Gly 




Lys 


Trp 


Glu 
275 


Arg 


Asp 


Phe 


Gin 


Arg 
280 


Pro 


Tyr 


Trp 


Lys 


Thr 
285 


Lys 


Trp 


Tyr 




Gin 


Lys 
290 


Tyr 


Asn 


Asp 


Pro 


Gin 

295 


Glu 


Leu 


Gin 


Lys 


Tyr 
300 


He 


Glu 


Gly 


His 




Asp 


Lys 


Ser 


Trp 


Arg 


Glu 


Asn 


Leu 


Ala 


Pro 


Gin 


Tyr 


Asp 


He 


Thr 


Pro 




305 










310 










315 










320 




lie 


Asp 


Pro 


Ser 


Ser 
325 


Leu 


Lys 


Gin 


Gin 


Ser 
330 


Ala 


Gly 


Asn 


Leu 


Phe 
335 


Lys 




Leu 


Glu 


Tyr 


Asp 


Gly 


Val 


Phe 


Asn 


Lys 

1A ^ 


Tyr 


Thr 


Ala 


Gin 


Phe 


Arg 


Asp 



340 345 350 
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Leu 


Asn 


Thr 


Lys 






355 




Phe 


Asn 


Tyr 


Gly 




370 






Ala 


Ala 


Tyr 


Asn 


385 








Thr 


Gly 


Trp 


Gly 


He 


Leu 


Asp 


Leu 








AO C\ 


Glu 


Leu 


Gin 


Thr 






435 




Lys 


Asn 


Arg 


Phe 




450 






Gin 


Asp 


Asn 


Gly 


465 








Gly 


Leu 


Leu 


Pro 


Tyr 


Phe 


Asn 


Thr 








jUU 


Arg 


Leu 


Asn 


Tyr 






515 




Tyr 


Thr 


Gly 


Tyr 




530 






Glu 


Asn 


Ser 


Pro 


545 








Tyr 


Glu 


Pro 


Val 


Ser 


Val 


Ser 


He 








s r n 

■w) o u 


Ser 


Tyr 


Ser 


Arg 






595 




Ser 


Gin 


He 


Gly 




610 






Ala 


Asn 


Thr 


Trp 


625 








Lys 


Gin 


Asp 


Asp 


He 


Asp 


Asn 


Tyr 








& & n 


Gly 


Asn 


He 


Pro 






675 




Gin 


His 


Arg 


Asn 




690 






Glu 


Leu 


Asn 


Tyr 


705 








Tyr 


Gin 


Lys 


Ser 


Pro 


Asn 


Asn 


Ala 








H A C\ 
1 H U 


Ser 


Arg 


Val 


Ser 






755 




Thr 


Arg 


Trp 


Leu 




770 






Phe 


Gly 


Lys 


Ser 


785 








Thr 


Asn 


Gly 


Gly 


He 


Lys 


Gin 


Thr 








820 


Tyr 


Ala 


Ala 


Tyr 






835 





He 


Gly 


Ser 


Arg 








O D U 


Leu 


Ser 


Leu 


Asn 






375 




Ser 


Gly 


Arg 


Gin 




390 






Leu 


Leu 


Lys 


Asp 


405 








Asn 


Asn 


Thr 


Ala 


Thr 


Leu 


Gly 


Phe 








a a n 


Pro 


Glu 


Glu 


Leu 






455 




Leu 


Tyr 


Ser 


Tyr 




470 






Gin 


Lys 


Ser 


Thr 


485 








Phe 


Tyr 


Phe 


Asp 


Ser 


Thr 


Asn 


Thr 








con 
D £ U 


Tyr 


Gly 


Ser 


Asp 






535 




Thr 


Tyr 


Lys 


Lys 




550 






Leu 


Lys 


Lys 


Tyr 


565 








Ser 


Ala 


Asp 


Phe 


Thr 


His 


Arg 


Met 








a n a 


Asp 


Ser 


Gly 


Val 






615 




Gin 


Phe 


Gly 


Phe 




630 






Thr 


Leu 


Gly 


Leu 


645 








He 


His 


Asn 


Val 


Ser 


Trp 


Val 


Ser 








DO U 


Phe 


Lys 


Asp 


Lys 






695 




Asp 


Tyr 


Gly 


Arg 




710 






Thr 


Gin 


Pro 


Thr 


725 








Ser 


Lys 


Glu 


Asp 


Ala 


Leu 


Pro 


Arg 








n a n 
/ bu 


Gly 


Asn 


Lys 


Leu 






775 




He 


Arg 


Ala 


Thr 




790 






Asn 


Thr 


Ser 


Asn 


805 








Glu 


Thr 


Leu 


Ala 


Glu 


Pro 


Lys 


Lys 



840 



Lys 


He 


He 


Asn 


Ser 


Tyr 


Ala 


Asn 








380 


Lys 


Tyr 


Pro 


Lys 






395 




Phe 


Glu 


Thr 


Tyr 




410 






Thr 


Phe 


Arg 


Leu 


425 








Asn 


Tyr 


Phe 


His 


Gly 


Leu 


Phe 


Phe 








4 60 


Leu 


Gly 


Arg 


Phe 






475 




He 


Val 


Gin 


Pro 




490 






Ala 


Ala 


Leu 


Lys 


505 








Val 


Gly 


Tyr 


Arg 


Asp 


Glu 


Phe 


Lys 








R A 0 


His 


Cys 


Asn 


Gin 






555 




Gly 


Lys 


Lys 


Arg 




570 






Gly 


Asp 


Tyr 


Phe 


585 








Pro 


Asn 


He 


Gin 


His 


Thr 


Ala 


Leu 








(Ton 


Asn 


Thr 


Tyr 


Lys 






635 




Lys 


Leu 


Val 


Gly 




650 






Tyr 


Gly 


Lys 


Trp 


665 








Ser 


Thr 


Gly 


Leu 


Val 


His 


Lys 


His 








700 


Phe 


Phe 


Thr 


Asn 






715 




Asn 


Phe 


Ser 


Asp 




730 






Gin 


Leu 


Lys 


Gin 


745 








Asp 


Tyr 


Gly Arg 


Thr 


Leu 


Gly 


Gly 








780 


Ala 


Glu 


Glu 


Arg 






795 




Val 


Arg 


Gin 


Leu 




810 






Arg 


Gin 


Pro 


Leu 


825 








Asn 


Leu 


He 


Phe 



Arg 


Asn 


Tyr 


Gin 


365 








Leu 


Asn 


Leu 


Thr 


Gly 


Ser 


Lys 


Phe 








400 


Asn 


Asn 


Ala 


Lys 






415 




Pro 


Arg 


Glu 


Thr 




430 






Asn 


Glu 


Tyr 


Gly 


445 








Asp 


Gly 


Pro 


Asp 


Lys 


Gly 


Asp 


Lys 








4 8 0 


Ala 


Gly 


Ser 


Gin 






495 




Lys 


Asp 


He 


Tyr 




510 






Phe 


Gly 


Gly 


Glu 


525 








Arg 


Ala 


Phe 


Gly 


Ser 


Cys 


Gly 


He 








560 


Ala 


Asn 


Asn 


His 






575 




Met 


Pro 


Phe 


Ala 




590 






Glu 


Met 


Tyr 


Phe 


605 








Lys 


Pro' 


Glu 


Arg 


Lys 


Gly 


Leu 


Leu 








64 0 


Tyr 


Arg 


Ser 


Arg 






655 




Trp 


Asp 


Leu 


Asn 




670 






Ala 


Tyr 


Thr 


He 


685 








Gly 


Phe 


Glu 


Leu 


Leu 


Ser 


Tyr 


Ala 








720 


Ala 


Ser 


Glu 


Ser 






735 




Gly 


Tyr 


Gly 


Leu 




750 






Leu 


Glu 


Val 


Gly 


765 








Ala 


Met 


Arg 


Tyr 


Tyr 


He 


Asp 


Gly 








800 


Gly 


Lys 


Arg 


Ser 






815 




He 


Phe 


Asp 


Phe 




830 






Arg 


Ala 


Glu 


Val 



845 
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Lys 


Asn 


Leu 


Phe 


Asp 


Arg 


Arg 


Tyr 


He 


Asp 


Pro 


Leu 


Asp 


Ala 


Gly 


Asn 




850 










855 










860 










Asp 


Ala 


Ala 


Thr 


Gin 


Arg 


Tyr 


Tyr 


Ser 


Ser 


Phe 


Asp 


Pro 


Lys 


Asp 


Lys 


865 










870 










875 










880 


Asp 


Glu 


Glu 


Val 


Thr 


Cys 


Asn 


Ala 


Asp 


Lys 


Thr 


Leu 


Cys 


Asn 


Gly 


Lys 










885 










890 










895 




Tyr 


Gly 


Gly 


Thr 


Ser 


Lys 


Ser 


Val 


Leu 


Thr 


Asn 


Phe 


Ala 


Arg 


Gly Arg 








900 










905 










910 






Thr 


Phe 


Leu 


He 


Thr 


Met 


Ser 


Tyr 


Lys 


Phe 















915 920 



<210> 3 
<211> 2769 
<212> DNA 
<213> Bacteria 



<400> 3 

atgagatctt ctttccggtt gaagccgatt tgtttttatc ttatgggtgt tatgctatat 60 

B catcatagtt atgccgaaga tgcagggcgc gcgggcagcg aggcgcagat acaggttttg 120 

y3 gaagatgtgc acgtcaaggc gaagcgcgta ccgaaagaca aaaaagtgtt taccgatgcg 180 

SJ cgtgccgtat cgacccgtca ggatatattc aaatccagcg aaaacctcga caacatcgta 240 

j===i cgcagcatcc ccggtgcgtt tacacagcaa gataaaagct cgggcattgt gtctttgaat 300 

JjJ attcgcggcg acagcgggtt cgggcgggtc aatacgatgg tggacggcat cacgcagacc 360 

ttttattcga cttctaccga tgcgggcagg gcaggcggtt catctcaatt cggtgcatct 420 

^L? gtcgacagca attttattgc cggactggat gtcgtcaaag gcagcttcag cggctcggca 480 

fU ggcatcaaca gccttgccgg ttcggcgaat ctgcggactt taggcgtgga tgacgtcgtt 540 

Q1 cagggcaata atacctacgg cctgctgcta aaaggtctga ccggcaccaa ttcaaccaaa 600 

3 ggtaatgcga tggcggcgat aggtgcgcgc aaatggctgg aaagcggagc atctgtcggt 660 

i=3 gtgctttacg ggcacagcag gcgcagcgtg gcgcaaaatt accgcgtggg cggcggcggg 720 

« cagcacatcg gaaattttgg cgcggaatat ctggaacggc gcaagcagcg atattttgta 780 

r p B caagaaggcg ggttgaaatt caattccaac agcggaaaat gggagcggga tttccaaagg 840 

ccgtactgga aaaccaagtg gtatcaaaaa tacaatgacc cccaagaact gcaaaaatac 900 

atcgaaggtc atgacaaaag ctggcgggaa aacctggcgc cgcaatacga catcaccccc 960 

Q atcgatccgt ccagcctgaa gcagcagtcg gcaggcaatc tgtttaaatt ggaatacgac 1020 

Li ggcgtattca ataaatacac ggcgcaattt cgcgatttaa acaccaaaat cggcagccgc 1080 

aaaatcatca accgcaatta tcaattcaat tacggtttat ctttaaactc atatgccaac 1140 

ctcaatctga ccgcagccta caattcgggc aggcagaaat atccgaaagg gtcgaagttt 1200 

acaggctggg ggcttttaaa agattttgaa acctacaaca acgcgaaaat cctcgacctc 1260 

aacaacaccg ccaccttccg gctgccccgc gaaaccgagt tgcaaaccac tttgggcttc 1320 

aattatttcc acaacgaata cggcaaaaac cgctttcctg aagaattggg gctgtttttc 1380 

gacggtccgg atcaggacaa cgggctttat tcctatttgg ggcggtttaa gggcgataaa 1440 

gggctgctgc cccaaaaatc aaccatcgtc caaccggccg gcagccaata tttcaacacg 1500 

ttctacttcg atgccgcgct caaaaaagac atttaccgct taaactacag caccaatacc 1560 

gtcggctacc gtttcggcgg cgaatatacg ggctattacg gctcggatga cgaatttaag 1620 

cgggcattcg gagaaaactc gccgacatac aagaaacatt gcaaccagag ctgcggaatt 1680 

tatgaacccg tattgaaaaa atacggcaaa aagcgcgcca acaaccattc ggtcagcatt 1740 

agtgcggact tcggcgatta tttcatgccg ttcgccagct attcgcgcac acaccgtatg 1800 

cccaacatcc aagaaatgta tttttcccaa atcggcgact ccggcgttca caccgcctta 1860 

aaaccagagc gcgcaaacac ttggcaattt ggcttcaata cctataaaaa aggattgtta 1920 

aaacaagatg atacattagg attaaaactg gtcggctacc gcagccgcat cgacaactac 1980 

atccacaacg tttacgggaa atggtgggat ttgaacggga atattccgag ctgggtcagc 2040 

agcaccgggc ttgcctacac catccaacac cgcaatttca aagacaaagt acacaaacac 2100 

ggttttgagt tggagctgaa ttacgattat gggcgttttt tcaccaacct ttcttacgcc 2160 

tatcaaaaaa gcacgcaacc gaccaacttc agcgatgcga gcgaatcgcc caacaatgcg 2220 

tccaaagaag accaactcaa acaaggttat gggttgagca gggtttccgc cctgccgcga 2280 

gattacggac gtttggaagt cggtacgcgc tggttgggca acaaactgac tttgggcggc 2340 

gcgatgcgct atttcggcaa gagcatccgc gcgacggctg aagaacgcta tatcgacggc 2400 

accaacgggg gaaataccag caatgtccgg caactgggca agcgttccat caaacaaacc 2460 

gaaacccttg cccgccagcc tttgattttt gatttttacg ccgcttacga gccgaagaaa 2520 

aaccttattt tccgcgccga agtcaaaaat ctgttcgaca ggcgttatat cgatccgctc 2580 

gatgcgggca atgatgcggc aacgcagcgt tattacagtt cgttcgaccc gaaagacaag 2640 

gacgaagaag taacgtgtaa tgctgataaa acgttgtgca acggcaaata cggcggcaca 2700 
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agcaaaagcg tattgaccaa ttttgcacg 
aagttttaa 

<210> 4 
<211> 922 
<212> PRT 
<213> Bacteria 



<400> 4 



Met 
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Ser 


Phe 


Arg 


Leu 
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Val 


Met 


Leu 


Tyr 


His 


His 


Ser 


Tyr 








20 










Ser 


Glu 


Ala 


Gin 


He 


Gin 


Val 


Leu 






35 










40 


Arg 


Val 


Pro 


Lys 


Asp 


Lys 


Lys 


Val 




50 










55 




Thr 


Arg 


Gin 


Asp 


He 


Phe 


Lys 


Ser 


65 
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Arg 


Ser 


He 


Pro 


Gly 
85 


Ala 


Phe. 


Thr 


Val 
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Leu 


Asn 


He 


Arg 


Gly Asp 








100 










Met 


Val 


Asp 


Gly 


He 


Thr 


Gin 


Thr 






115 










120 


Gly Arg 


Ala 


Gly 


Gly 


Ser 


Ser 


Gin 




130 










135 




Phe 


He 


Ala 


Gly 


Leu 


Asp 


Val 


Val 


145 










150 






Gly 


He 


Asn 


Ser 


Leu 


Ala 


Gly 


Ser 










165 
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Asp 


Val 


Val 


Gin 


Gly 


Asn 


Asn 








180 










Leu 


Thr 


Gly 


Thr 


Asn 


Ser 


Thr 


Lys 






195 










200 


Ala 


Arg 


Lys 


Trp 


Leu 


Glu 


Ser 


Gly 




210 










215 




His 


Ser 


Arg 


Arg 


Ser 


Val 


Ala 


Gin 


225 










230 






Gin 


His 


He 


Gly 


Asn 


Phe 


Gly Ala 










245 








Arg 


Tyr 


Phe 


Val 


Gin 


Glu 


Gly 


Gly 








260 










Lys 


Trp 


Glu 


Arg 
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Phe 


Gin 


Arg 






275 










280 


Gin 


Lys 
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Asn 


Asp 


Pro 


Gin 


Glu 




290 
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Lys 


Ser 


Trp 


Arg 


Glu 


Asn 


Leu 


305 
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He 


Asp 


Pro 


Ser 


Ser 


Leu 


Lys 


Gin 










325 








Leu 


Glu 


Tyr 


Asp 


Gly 


Val 


Phe 


Asn 








340 










Leu 


Asn 


Thr 


Lys 


He 


Gly 


Ser 


Arg 






355 










360 


Phe 


Asn 


Tyr 
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Leu 


Ser 


Leu 


Asn 




370 










375 




Ala 
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Asn 
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Gly 


Arg 


Gin 


385 
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Gly 


Trp 


Gly 


Leu 


Leu 


Lys 


Asp 










405 








He 


Leu 
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Asn 
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Thr 


Ala 
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Pro 


He 


Cys 


Phe 


Tyr 


Leu 


Met 


Gly 




10 










15 




Ala 


Glu 


Asp 


Ala 


Gly 


Arg 


Ala 


Gly 


25 










30 






Glu 


Asp 


Val 


His 


Val 


Lys 


Ala 


Lys 










45 








Phe 


Thr 


Asp 


Ala 


Arg 
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Val 


Ser 








60 










Ser 


Glu 


Asn 


Leu 


Asp 


Asn 


He 


Val 






75 










80 


Gin 
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Lys 


Ser 


Ser 


Gly 


He 




90 










95 




Ser 


Gly 


Phe 


Gly 


Arg 


Val. 


Asn 


Thr 


105 










110 






Phe 


Tyr 


Ser 


Thr 


Ser 


Thr 


Asp 


Ala 










125 








Phe 


Gly 


Ala 


Ser 


Val 


Asp 


Ser 


Asn 








140 










Lys 


Gly 


Ser 


Phe 


Ser 


Gly 


Ser 


Ala 






155 










160 
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Asn 


Leu 


Arg 


Thr 


Leu 


Gly 


Val 




170 
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Thr 


Tyr 


Gly 


Leu 


Leu 


Leu 


Lys 


Gly 


185 










190 






Gly 


Asn 


Ala 


Met 


Ala 


Ala 


He 


Gly 










205 








Ala 


Ser 


Val 


Gly 


Val 


Leu 


Tyr 


Gly 








220 










Asn 


Tyr 


Arg 


Val 


Gly 


Gly 


Gly 


Gly 






235 










240 


Glu 


Tyr 


Leu 


Glu 


Arg 


Arg 


Lys 


Gin 




250 










255 




Leu 


Lys 


Phe 


Asn 


Ser 


Asn 


Ser 


Gly 


265 










270 






Pro 


Tyr 


Trp 


Lys 


Thr 


Lys 


Trp 


Tyr 










285 








Leu 


Gin 


Lys 


Tyr 


He 


Glu 


Gly 


His 








300 










Ala 


Pro 


Gin 


Tyr 


Asp 


He 


Thr 


Pro 






315 










320 


Gin 


Ser 


Ala 


Gly 


Asn 


Leu 


Phe 


Lys 




330 










335 




Lys 


Tyr 


Thr 


Ala 


Gin 


Phe 


Arg 


Asp 


345 










350 






Lys 


He 


He 


Asn 


Arg 


Asn 


Tyr 


Gin 










365 








Ser 


Tyr 


Ala 


Asn 


Leu 


Asn 


Leu 


Thr 








380 










Lys 


Tyr 


Pro 


Lys 


Gly 


Ser 


Lys 


Phe 






395 










400 


Phe 


Glu 


Thr 


Tyr 


Asn 


Asn 


Ala 


Lys 




410 










415 




Thr 


Phe 


Arg 


Leu 


Pro 


Arg 


Glu 


Thr 
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m 









420 










425 










430 






Glu 


Leu 


Gin 


Thr 


Thr 


Leu 


Gly 


Phe 


Asn 


Tyr 


Phe 


His 


Asn 


Glu 


Tyr 


Gly 






435 










440 










445 








Lys 


Asn 


Arg 


Phe 


Pro 


Glu 


Glu 


Leu 


Gly 


Leu 


Phe 


Phe 


Asp 


Gly 


Pro 


Asp 




450 










455 










460 










Gin 


Asp 


Asn 


Gly 


Leu 


Tyr 


Ser 


Tyr 


Leu 


Gly 


Arg 


Phe 


Lys 


Gly 


Asp 


Lys 


465 










470 










475 










480 


Gly 


Leu 


Leu 


Pro 


Gin 


Lys 


Ser 


Thr 


He 


Val 


Gin 


Pro 


Ala 


Gly 


Ser 


Gin 








485 










490 










495 




Tyr 


Phe 


Asn 


Thr 


Phe 


Tyr 


Phe 


Asp 


Ala 


Ala 


Leu 


Lys 


Lys 


Asp 


He 


Tyr 








500 










505 










510 






Arg 


Leu 


Asn 


Tyr 


Ser 


Thr 


Asn 


Thr 


Val 


Gly 


Tyr 


Arg 


Phe 


Gly 


Gly 


Glu 






515 










520 










525 








Tyr 


Thr 


Gly 


Tyr 


Tyr 


Gly 


Ser 


Asp 


Asp 


Glu 


Phe 


Lys 


Arg 


Ala 


Phe 


Gly 




530 










535 










540 










Glu 


Asn 


Ser 


Pro 


Thr 


Tyr 


Lys 


Lys 


His 


Cys 


Asn 


Gin 


Ser 


Cys 


Gly 


He 


545 










550 










555 










560 


Tyr 


Glu 


Pro 


Val 


Leu 


Lys 


Lys 


Tyr 


Gly 


Lys 


Lys 


Arg 


Ala 


Asn 


Asn 


His 










565 










570 










575 




Ser 


Val 


Ser 


He 


Ser 


Ala 


Asp 


Phe 


Gly 


Asp 


Tyr 


Phe 


Met 


Pro 


Phe 


Ala 








580 










585 










590 






Ser 


Tyr 


Ser 


Arg 


Thr 


His 


Arg 


Met 


Pro 


Asn 


He 


Gin 


Glu 


Met 


Tyr 


Phe 






595 










600 










605 








Ser 


Gin 


He 


Gly 


Asp 


Ser 


Gly 


Val 


His 


Thr 


Ala 


Leu 


Lys 


Pro 


Glu 


Arg 




610 










615 










620 










Ala 


Asn 


Thr 


Trp 


Gin 


Phe 


Gly 


Phe 


Asn 


Thr 


Tyr 


Lys 


Lys 


Gly 


Leu 


Leu 


625 










630 










635 










640 


Lys 


Gin 


Asp 


Asp 


Thr 


Leu 


Gly 


Leu 


Lys 


Leu 


Val 


Gly 


Tyr 


Arg 


Ser 


Arg 










645 










650 










655 




He 


Asp 


Asn 


Tyr 


He 


His 


Asn 


Val 


Tyr 


Gly 


Lys 


Trp 


Trp 


Asp 


Leu 


Asn 








660 










665 










670 






Gly Asn 


He 


Pro 


Ser 


Trp 


Val 


Ser 


Ser 


Thr 


Gly 


Leu 


Ala 


Tyr 


Thr 


He 






675 










680 










685 








Gin 


His 


Arg 


Asn 


Phe 


Lys 


Asp 


Lys 


Val 


His 


Lys 


His 


Gly 


Phe 


Glu 


Leu 




690 










695 










700 










Glu 


Leu 


Asn 


Tyr 


Asp 


Tyr 


Gly 


Arg 


Phe 


Phe 


Thr 


Asn 


Leu 


Ser 


Tyr 


Ala 


705 










710 










715 










720 


Tyr 


Gin 


Lys 


Ser 


Thr 


Gin 


Pro 


Thr 


Asn 


Phe 


Ser 


Asp 


Ala 


Ser 


Glu 


Ser 










725 










730 










735 




Pro 


Asn 


Asn 


Ala 


Ser 


Lys 


Glu 


Asp 


Gin 


Leu 


Lys 


Gin 


Gly 


Tyr 


Gly 


Leu 
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745 
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Ser 


Arg 


Val 
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Leu 


Pro 


Arg 


Asp 


Tyr 


Gly 


Arg 


Leu 


Glu 


Val 
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Thr 


Arg 


Trp 


Leu 


Gly 


Asn 


Lys 


Leu 


Thr 


Leu 


Gly 


Gly 


Ala 


Met 


Arg 


Tyr 




770 










775 










780 










Phe 


Gly 


Lys 


Ser 


He 


Arg 


Ala 


Thr 
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Glu 


Glu 


Arg 


Tyr 


He 


Asp 


Gly 
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790 
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Thr 
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Gly 


Asn 


Thr 


Ser 
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Val 


Arg 


Gin 


Leu 


Gly 


Lys 


Arg 


Ser 
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He 


Lys 


Gin 


Thr 


Glu 


Thr 


Leu 


Ala 


Arg 


Gin 


Pro 


Leu 


He 


Phe 


Asp 


Phe 








820 










825 










830 






Tyr 
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Ala 


Tyr 


Glu 


Pro 


Lys 


Lys 


Asn 


Leu 


He 


Phe 


Arg 


Ala 


Glu 


Val 






835 










840 










845 








Lys 


Asn 


Leu 


Phe 


Asp 


Arg 


Arg 


Tyr 


He 


Asp 


Pro 


Leu 


Asp 


Ala 


Gly 


Asn 




850 










855 
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Asp 
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Gin 
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Tyr 


Tyr 


Ser 


Ser 


Phe 
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Lys 


Asp 


Lys 
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Thr 
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Asn 
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Lys 
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915 920 

<210> 5 
<211> 2766 
<212> DNA 
<213> Bacteria 



<400> 5 

atgagatctt ctttccggtt gaagccgatt tgtttttacc ttatgggtgt tacgctatat 60 

cattatagtt atgccgaaga tgcagggcgc gcgggcagcg aggcgcagat acaggttttg 120 

gaagatgtgc acgtcaaggc gaagcgcgta ccgaaagaca aaaaagtgtt taccgatgcg 180 

cgtgccgtat cgacccgtca ggatatattc aaatccagcg aaaacctcga caacatcgta 240 

cgcagcatcc ccggtgcgtt tacacagcaa gataaaagct cgggcattgt gtctttgaat 300 

attcgcggcg acagcgggtt cgggcgggtc aatacgatgg tggacggcat cacgcagacc 360 

ttttattcga cttctaccga tgcgggcagg gcaggcggtt catctcaatt cggtgcatct 420 

gtcgacagca attttattgc cggactggat gtcgtcaaag gcagcttcag cggctcggca 480 

ggcatcaaca gccttgccgg ttcggcgaat ctgcggactt taggcgtgga tgacgtcgtt 540 

cagggcaata atacctacgg cctgctgcta aaaggtctga ccggcaccaa ttcaaccaaa 600 

=w% ggtaatgcga tggcggcgat aggtgcgcgc aaatggctgg aaagcggagc atctgtcggt 660 

if gtgctttacg ggcacagcag gcgcagcgtg gcgcaaaatt accgcgtggg cggcggcggg 720 

*4J cagcacatcg gaaattttgg cgcggaatat ttggaacggc gcaagcagcg atattttgta 780 

r NI caagagggtg ctttgaaatt caattccgac agcggaaaat gggagcggga tttacaaagg 840 

yl caacagtgga aatacaagcc gtataaaaat tacaacaacc aagaactaca aaaatacatc 900 

f|j gaaggtcatg acaaaagctg gcgggaaaac ctggcgccgc aatacgacat cacccccatc 960 

uQ gatccgtcca gcctgaagca gcagtcggca ggcaatctgt ttaaattgga atacgacggc 1020 

«=; gtattcaata aatacacggc gcaatttcgc gatttaaaca ccaaaatcgg cagccgcaaa 1080 

-j: atcatcaacc gcaattatca gttcaattac ggtttgtctt tgaacccgta taccaacctc 1140 

^ s aatctgaccg cagcctacaa ttcgggcagg cagaaatatc cgaaagggtc gaagtttaca 1200 

s ggctgggggc ttttaaagga ttttgaaacc tacaacaacg cgaaaatcct cgacctcaac 1260 

Q aacaccgcca ccttccggct gccccgcgaa accgagttgc aaaccacttt gggcttcaat 1320 

fff tatttccaca acgaatacgg caaaaaccgc tttcctgaag aattggggct gtttttcgac 1380 

ggtcctgatc aggacaacgg gctttattcc tatttggggc ggtttaaggg cgataaaggg 1440 

\ . ctgctgcccc aaaaatcaac cattgtccaa ccggccggca gccaatattt caacacgttc 1500 

^ tacttcgatg ccgcgctcaa aaaagacatt taccgcttaa actacagcac caataccgtc 1560 

i*s? ggctaccgtt tcggcggcga atatacgggc tattacggct cggatgacga atttaagcgg 1620 

gcattcggag aaaactcgcc gacatacaag aaacattgca accggagctg cgggatttat 1680 

gaacccgtat tgaaaaaata cggcaaaaag cgcgccaaca accattcggt cagcattagt 1740 

gcggacttcg gcgattattt catgccgttc gccagctatt cgcgcacaca ccgtatgccc 1800 

aacatccaag aaatgtattt ttcccaaatc ggcgactccg gcgttcacac cgccttaaaa 1860 

ccagagcgcg caaacacttg gcaatttggc ttcaatacct ataaaaaagg attgttaaaa 1920 

caagatgata cattaggatt aaaactggtc ggctaccgca gccgcatcga caactacatc 1980 

cacaacgttt acgggaaatg gtgggatttg aacggggata ttccgagctg ggtcagcagc 2040 

accgggcttg cctacaccat ccaacatcgc aatttcaaag acaaagtgca caaacacggt 2100 

tttgagttgg agctgaatta cgattatggg cgttttttca ccaacctttc ttacgcctat 2160 

caaaaaagca cgcaaccgac caacttcagc gatgcgagcg aatcgcccaa caatgcgtcc 2220 

aaagaagacc aactcaaaca aggttatggg ttgagcaggg tttccgccct gccgcgagat 2280 

tacggacgtt tggaagtcgg tacgcgctgg ttgggcaaca aactgacttt gggcggcgcg 2340 

atgcgctatt tcggcaagag catccgcgcg acggctgaag aacgctatat cgacggcacc 2400 

aacgggggaa ataccagcaa tttccggcaa ctgggcaagc gttccatcaa acaaaccgaa 2460 

actcttgccc gccagccttt gatttttgat ttttacgccg cttacgagcc gaagaaaaac 2520 

cttattttcc gcgccgaagt caaaaatctg ttcgacaggc gttatatcga tccgctcgat 2580 

gcgggcaatg atgcggcaac gcagcgttat tacagctcgt tcgacccgaa agacaaggac 2640 

gaagacgtaa cgtgtaatgc tgataaaacg ttgtgcaacg gcaaatacgg cggcacaagc 2700 

aaaagcgtat tgaccaattt tgcacgcgga cgcacctttt tgataacgat gagctacaag 2760 

ttttaa 2766 



<210> 6 
<211> 921 
<212> PRT 
<213> Bacteria 

<400> 6 
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Met 


Arg 


Ser 


Ser 


1 








Val 


Thr 


Leu 


Tyr 








9 n 


Ser 


Glu 


Ala 


Gin 






35 




Arg 


Val 


Pro 


Lys 




50 






Thr 


Arg 


Gin 


Asp 


65 








Arg 


Ser 


He 


Pro 


Val 


Ser 


Leu 


Asn 








inn 


Met 


Val 


Asp 


Gly 






115 




Gly 


Arg 


Ala 


Gly 




130 






Phe 


He 


Ala 


Gly 


145 








Gly 


He 


Asn 


Ser 


Asp 


Asp 


Val 


Val 








t q n 


Leu 


Thr 


Gly 


Thr 






195 




Ala 


Arg 


Lys 


Trp 




210 






His 


Ser 


Arg 


Arg 


225 








Gin 


His 


He 


Gly 


Arg 


Tyr 


Phe 


Val 








OCA 


Lys 


Trp 


Glu 


Arg 






275 




Lys 


Asn 


Tyr 


Asn 




290 






Lys 


Ser 


Trp 


Arg 


305 








Asp 


Pro 


Ser 


Ser 


Glu 


Tyr 


Asp 


Gly 








>3 H. U 


Asn 


Thr 


Lys 


He 






355 




Asn 


Tyr 


Gly 


Leu 




370 






Ala 


Tyr 


Asn 


Ser 


385 








Gly 


Trp 


Gly 


Leu 


Leu 


Asp 


Leu 


Asn 








420 


Leu 


Gin 


Thr 


Thr 






435 




Asn 


Arg 


Phe 


Pro 




450 






Asp 


Asn 


Gly 


Leu 


465 








Leu 


Leu 


Pro 


Gin 



Phe 


Arg 


Leu 


Lys 


5 








His 


Tyr 


Ser 


Tyr 


He 


Gin 


Val 


Leu 








4 0 


Asp 


Lys 


Lys 


Val 






55 




He 


Phe 


Lys 


Ser 




70 






Gly 


Ala 


Phe 


Thr 


85 








He 


Arg 


Gly 


Asp 


He 


Thr 


Gin 


Thr 








1Z w 


Gly 


Ser 


Ser 


Gin 






135 




Leu 


Asp 


Val 


Val 




150 






Leu 


Ala 


Gly 


Ser 


165 








Gin 


Gly 


Asn 


Asn 


Asn 


Ser 


Thr 


Lys 








9 n n 


Leu 


Glu 


Ser 


Gly 






215 




Ser 


Val 


Ala 


Gin 




230 






Asn 


Phe 


Gly 


Ala 


245 








Gin 


Glu 


Gly 


Ala 


Asp 


Leu 


Gin 


Arg 








9 p n 
Z o u 


Asn 


Gin 


Glu 


Leu 






295 




Glu 


Asn 


Leu 


Ala 




310 






Leu 


Lys 


Gin 


Gin 


325 








Val 


Phe 


Asn 


Lys 


Gly 


Ser 


Arg 


Lys 








*3 a n 


Ser 


Leu 


Asn 


Pro 






375 




Gly 


Arg 


Gin 


Lys 




390 






Leu 


Lys 


Asp 


Phe 


405 








Asn 


Thr 


Ala 


Thr 


Leu 


Gly 


Phe 


Asn 








440 


Glu 


Glu 


Leu 


Gly 






455 




Tyr 


Ser 


Tyr 


Leu 




470 






Lys 


Ser 


Thr 


He 



485 



Pro 


He 


Cys 


Phe 




10 






Ala 


Glu 


Asp 


Ala 


25 








Glu 


Asp 


Val 


His 


Phe 


Thr 


Asp 


Ala 








60 


Ser 


Glu 


Asn 


Leu 






75 




Gin 


Gin 


Asp 


Lys 




90 






Ser 


Gly 


Phe 


Gly 


105 








Phe 


Tyr 


Ser 


Thr 


Phe 


Gly 


Ala 


Ser 








14 0 


Lys 


Gly 


Ser 


Phe 






155 




Ala 


Asn 


Leu 


Arg 




170 






Thr 


Tyr 


Gly 


Leu 


185 








Gly 


Asn 


Ala 


Met 


Ala 


Ser 


Val 


Gly 








22 0 


Asn 


Tyr 


Arg 


Val 






235 




Glu 


Tyr 


Leu 


Glu 




250 






Leu 


Lys 


Phe 


Asn 


265 








Gin 


Gin 


Trp 


Lys 


Gin 


Lys 


Tyr 


He 








300 


Pro 


Gin 


Tyr 


Asp 






315 




Ser 


Ala 


Gly 


Asn 




330 






Tyr 


Thr 


Ala 


Gin 


345 








He 


He 


Asn 


Arg 


Tyr 


Thr 


Asn 


Leu 








38 0 


Tyr 


Pro 


Lys 


Gly 






395 




Glu 


Thr 


Tyr 


Asn 




410 






Phe 


Arg 


Leu 


Pro 


425 








Tyr 


Phe 


His 


Asn 


Leu 


Phe 


Phe 


Asp 








460 


Gly 


Arg 


Phe 


Lys 






475 




Val 


Gin 


Pro 


Ala- 




490 







Tyr Leu Met Gly 
15 

Gly Arg Ala Gly 
30 

Val Lys Ala Lys 
45 

Arg Ala Val Ser 

Asp Asn He Val 
80 

Ser Ser Gly He 
95 

Arg Val Asn Thr 
110 

Ser Thr Asp Ala 
125 

Val Asp Ser Asn 

Ser Gly Ser Ala 
160 

Thr Leu Gly Val 
175 

Leu Leu Lys Gly 
190 

Ala Ala He Gly 
205 

Val Leu Tyr Gly 

Gly Gly Gly Gly 
240 

Arg Arg Lys Gin 
255 

Ser Asp Ser Gly 
270 

Tyr Lys Pro Tyr 
285 

Glu Gly His Asp 

He Thr Pro He 
320 

Leu Phe Lys Leu 
335 

Phe Arg Asp Leu 
350 

Asn Tyr Gin Phe 
365 

Asn Leu Thr Ala 

Ser Lys Phe Thr 
400 

Asn Ala Lys He 
415 

Arg Glu Thr Glu 
430 

Glu Tyr Gly Lys 
445 

Gly Pro Asp Gin 

Gly Asp Lys Gly 
480 

Gly Ser Gin Tyr 
495 
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01 

ru 

if! 

■tssa- 
as a 



Phe 


Asn 


Thr 


Phe 
500 


Tyr 


Phe 


Asp 


Ala 


Ala 
505 


Leu 


Lys 


Lys 


Asp 


He 
510 


Tyr 


Arg 


Leu 


Asn 


Tyr 
515 


Ser 


Thr 


Asn 


Thr 


Val 
520 


Gly 


Tyr 


Arg 


Phe 


Gly 
525 


Gly 


Glu 


Tyr 


Thr 


Gly 
530 


Tyr 


Tyr 


Gly 


Ser 


Asp 
535 


Asp 


Glu 


Phe 


Lys 


Arg 
540 


Ala 


Phe 


Gly 


Glu 


Asn 


Ser 


Pro 


Thr 


Tyr 


Lys 


Lys 


His 


Cys 


Asn 


Arg 


Ser 


Cys 


Gly 


He 


Tyr 


545 










550 










555 










560 


Glu 


Pro 


Val 


Leu 


Lys 
565 


Lys 


Tyr 


Gly 


Lys 


Lys 
570 


Arg 


Ala 


Asn 


Asn 


His 
575 


Ser 


Val 


Ser 


He 


Ser 
580 


Ala 


Asp 


Phe 


Gly 


Asp 
585 


Tyr 


Phe 


Met 


Pro 


Phe 
590 


Ala 


Ser 


Tyr 


Ser 


Arg 
595 


Thr 


His 


Arg 


Met 


Pro 
600 


Asn 


He 


Gin 


Glu 


Met 
605 


Tyr 


Phe 


Ser 


Gin 


He 
610 


Gly 


Asp 


Ser 


Gly 


Val 
615 


His 


Thr 


Ala 


Leu 


Lys 
620 


Pro 


Glu 


Arg 


Ala 


Asn 


Thr 


Trp 


Gin 


Phe 


Gly 


Phe 


Asn 


Thr 


Tyr 


Lys 


Lys 


Gly 


Leu 


Leu 


Lys 


625 










630 










635 










640 


Gin 


Asp 


Asp 


Thr 


Leu 
645 


Gly 


Leu 


Lys 


Leu 


Val 
650 


Gly 


Tyr 


Arg 


Ser 


Arg 
655 


He 


Asp 


Asn 


Tyr 


He 
660 


His 


Asn 


Val 


Tyr 


Gly 
665 


Lys 


Trp 


Trp 


Asp 


Leu 
670 


Asn 


Gly 


Asp 


He 


Pro 
675 


Ser 


Trp 


Val 


Ser 


Ser 
680 


Thr 


Gly 


Leu 


Ala 


Tyr 
685 


Thr 


He 


Gin 


His 


Arg 
690 


Asn 


Phe 


Lys 


Asp 


Lys 
695 


Val 


His 


Lys 


His 


Gly 
700 


Phe 


Glu 


Leu 


Glu 


Leu 


Asn 


Tyr 


Asp 


Tyr 


Gly 


Arg 


Phe 


Phe 


Thr 


Asn 


Leu 


Ser 


Tyr 


Ala 


Tyr 


705 










710 










715 










720 


Gin 


Lys 


Ser 


Thr 


Gin 
725 


Pro 


Thr 


Asn 


Phe 


Ser 
730 


Asp 


Ala 


Ser 


Glu 


Ser 
735 


Pro 


Asn 


Asn 


Ala 


Ser 
740 


Lys 


Glu 


Asp 


Gin 


Leu 
745 


Lys 


Gin 


Gly 


Tyr 


Gly 
750 


Leu 


Ser 


Arg 


Val 


Ser 
755 


Ala 


Leu 


Pro 


Arg 


Asp 
760 


Tyr 


Gly 


Arg 


Leu 


Glu 
765 


Val 


Gly 


Thr 


Arg 


Trp 
770 


Leu 


Gly 


Asn 


Lys 


Leu 
775 


Thr 


Leu 


Gly 


Gly 


Ala 
780 


Met 


Arg 


Tyr 


Phe 


Gly 


Lys 


Ser 


He 


Arg 


Ala 


Thr 


Ala 


Glu 


Glu 


Arg 


Tyr 


He 


Asp 


Gly 


Thr 


785 










790 










795 










800 


Asn 


Gly 


Gly 


Asn 


Thr 
805 


Ser 


Asn 


Phe 


Arg 


Gin 
810 


Leu 


Gly 


Lys 


Arg 


Ser 
815 


He 


Lys 


Gin 


Thr 


Glu 
820 


Thr 


Leu 


Ala 


Arg 


Gin 

825 


Pro 


Leu 


He 


Phe 


Asp 
830 


Phe 


Tyr 


Ala 


Ala 


Tyr 
835 


Glu 


Pro 


Lys 


Lys 


Asn 
840 


Leu 


He 


Phe 


Arg 


Ala 
845 


Glu 


Val 


Lys 


Asn 


Leu 
850 


Phe 


Asp 


Arg 


Arg 


Tyr 
855 


He 


Asp 


Pro 


Leu 


Asp 
860 


Ala 


Gly 


Asn 


Asp 


Ala 


Ala 


Thr 


Gin 


Arg 


Tyr 


Tyr 


Ser 


Ser 


Phe 


Asp 


Pro 


Lys 


Asp 


Lys 


Asp 


865 










870 










875 










880 


Glu 


Asp 


Val 


Thr 


Cys 
885 


Asn 


Ala 


Asp 


Lys 


Thr 
890 


Leu 


Cys 


Asn 


Gly 


Lys 
895 


Tyr 


Gly 


Gly 


Thr 


Ser 
900 


Lys 


Ser 


Val 


Leu 


Thr 
905 


Asn 


Phe 


Ala 


Arg 


Gly 
910 


Arg 


Thr 


Phe 


Leu 


He 
915 


Thr 


Met 


Ser 


Tyr 


Lys 
920 


Phe 

















<210> 7 

<211> 30 

<212> DNA 

<213> Bacteria 

<400> 7 

gctagctagc agatcttctt tcgggaagaa 30 
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<210> 8 
<211> 34 
<212> DNA 
<213> Bacteria 

<40.0> 8 

ggtcgctcga gaaacttgta gctcatcgtt atca 

<210> 9 
<211> 1000 
<212> DNA 
<213> Bacteria 



34 



O 

•C5ST 

SJ 



ru 

ru 



<400> 9 

tatccgataa 

ataagtttcc 

tcattcccac 

tgaaaccgaa 

attccaacat 

gtgggaatct 

cctagattcc 

ttaacaaaaa 

cacttggtgc 

tactggtttt 

taatttaagg 

gtcattcccg 

ctgttgttct 

attccaacat 

taaggcgaaa 

ttcagacggt 

atatttctta 



gtttccgtac 
cgaaattcca 
gaaagtggga 
cagactagat 
aaccgaaacc 
agaaatgaaa 
cgcctgcgcg 
tcaggacaag 
ttcagcacct 
tgttaatccg 
aatggccgaa 
cgcaggcggg 
aaggtttaga 
aaccgaaacc 
caacgctgta 
atatcgaatt 
attgtctgac 



cgaacagact 
acataaccga 
atctagaaat 
tcccgcctgc 
tgacagtaac 
agcaacaggc 
ggaatgacgg 
gcggcgagcc 
tagagaatcg 
ctatattccg 
ccgtcattcc 
aatctagaat 
ttccccttgc 
tgacagtaac 
ccggtttttg 
tacacttttt 
tgtttattgt 



agattcccgc 
aacctgacag 
gaaaagcaac 
gcgggaatga 
cgtagtaact 
atttatcgga 
ctgcagatgc 
acagacagta 
ttctctttga 
ccatctctaa 
cgccactttt 
ctcggacttt 
gcgggaatga 
cgtagcaaca 
ttaatccact 
aatgtttatg 
tgaggaaaat 



ctgcgcggga 
taaccgtagc 
aggcatttat 
cgattcataa 
gaaccgtcat 
aataactgga 
ccgacggtct 
caaacagtac 
gctaaggcga 
gatttacagc 
cgtcattccc 
cagataatct 
cgattcataa 
gagaatcgtt 
ataaatatcc 
ccgcctaaaa 



atgacgattc 
aactgaaccg 
cggaaataac 
gtttcccgaa 
tcccacgaaa 
accgaacaga 
ttatagcaga 
ggaaccgatt 
gacaacgccg 
gatacacggg 
accacttttc 
ttgaatattg 
gtttcccgaa 
ctctttgagc 
aattgaaatc 
aaatgctaat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1000 
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